


They tried 4 makes of 


welding machines 
then Standardized on 


N the shop where the accompany- 
ing picture was taken A. C. Nielsen 
Company made an intensive study 
of welding operations in the repair 
of locomotives, railway cars, cranes, 
and other contractors’ equipment. 


Nielsen reports that, in searching for 
welding equipment that would meet 
their extremely varied and highly 
exacting needs, this shop experi- 
mented with four different makes of 
welding machines. And, although 
each of the first three machines gave 
satisfactory service in certain kinds 
of work, all three makes proved in- 
capable of rapid arc adjustment as 
they were changed from job to job, 
and thus caused a considerable loss. 


Then a Model S Wilson Welding Ma- 
chine was purchased. Immediately it 
demonstrated quicker adaptability, 
closer control, greater portability, and 
far greater strength in welds than the 
machines previously used. Its super- 
iority was also reflected in lower power 
cost, lower total upkeep, and a tremen- 
dous saving in time. As a result, the 
company standardized on Wilson 
and today, all their welding is done 
exclusively with Wilson Machines. 


Regardless of what your industry is, 
Wilson—with its long and varied ex- 
perience, with its great accumulation 
of welding information—can assist 
you in solving your welding problems. 


WILSON WELDER & METALS CO. INC. 
20 Wilson Building, Hoboken, N. J. 


Wilson Model S Welding 
Machine at work n a 
locomotive repair job 


WILSO 


WELDING MACHINES AND WELDING WIRE 


In the repair shop referred to above Wilson 
“Color-tipt’”’ Welding wire has been used almost 
exclusively for the last five years. This company 
points out that one of the outstanding advantages 
of Wilson Wire is that the right grade( analysis) can 
be selected for the particular metal being welded. 


Trade Mark Re 
1S. Pat. OF 

















Ventilation—design. In each eyecup 
vents located at nasal and temporal 
sides. Full air circulation yet all 
openings completely closed to light. 





Cleanliness. Lens assembly quickly 
dismantled for cleaning and replace- 
ment of lenses 

















Adjusting. A chain bridge permits ad- 
justment to any face, providing a snug 
comfortable fit. A twist of the fin- 
gers adjusts the bridge. 





® wi daar a 
epeater dui 

Providing the modern welder with greater protection and 
greater comfort—comes the new Duralite Welding Goggle. Lt 
is lighter in weight—easier to keep clean, and more durable. 

Study the ventilating design. Two vents, actually de- 
signed for intake and outlet, bring cool air to the face. Now 
notice the way these vents are wide open for air—yet com- 
pletely closed to light by an inside bafflle plate on the nasal 
side and an outside louver on the temporal side of each eyecup. 

Not only in design, but also in materials, Duralite excels. 
It is strong, non-inflammable, a non-conductor of heat— 
will not warp or get out of shape. The new A O Noviweld 
lenses, giving 99.97 protection against infra-red and ultra- 
violet, are regularly supplied with Duralite Welding Goggles. 

Welders actually feel the comfort of Duralite improve- 
ments. Duralite is the result of a real step forward in goggl 
design—it will quickly achieve all the popularity that has 


always been enjoyed by American Optical Company goggles 


tates. ne 


American Optical Company 
Safety Division 


NEW YORK ST. LOUIS SAN FRANCISCO CHICAGO KANSAS CITY ATI 
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Showing the seven-acre 
scrap yard of a com- 
pany, formed by the 
Automobile Dealers’ As- 
sociation of one of our 
leading cities. 


the last three months of 1928. 


can do for you. 


Manufacturers and distributors of Airco Oxygen, 


Baltimore Chicago 
Bettendorf, Ia. Cleveland 
Birmingham Dayton 

Boston Detroit 

Buffalo Emeryville, Calif. . 
Charlotte, N. C. Jersey City 











Airco 





Profitable Scrapping with 
Airco Oxyacetylene Equipment and Gases 


Airco Oxyacetylene cutting was adopted in this yard for scrapping. 
It proved so satisfactory that its use was increased ten-fold during 


Acetylene, 


This is just another case where oxyacetylene welding and cutting 
has demonstrated its economy and convenience to its users. 


Write our nearest office, listed below, for suggestions as to what it 


AIR REDUCTION SALES COMPANY 


Airco National Carbide 


Airco-Davis-Bournonville Welding and Cutting Apparatus and Welding Supplies 


Los Angeles : Pittsburgh 
Milwaukee Richmond 
Minneapolis Seattle 

Oklahoma City St. Louis 
Philadelphia Wheeling 


80 Plants Home Office: 342 Madison Ave., New York City, N. Y. 115 Warehouses 
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The Economical 


Gauge... 


OR several years past the demand for National 

\ Gauges has been so heavy that we have had to 

increase our production facilities. In doing so we 

have been able, without sacrificing one iota of qual- 

ity, to make these famous welding gauges at a very 
low cost. 


The prices of Natweld Gauges today make them the 





' Represented in Ili: I 
truly economical buy. Wisconsin, Minsesots and M 
Don’t forget that materials and workmanship are of Ny ee 
the very best; that these gauges have the unqualified 820 Tower Cou 

e ’ ° . National Gauge & I 
approval of the Underwriters Laboratories; and that 1S Wither Ave. Leng } 
the welders themselves prefer them. rege 


National Gauge & Equipment Co. 


La Crosse, Wisconsin 
The MotoMeter ( mpany, Inec., 15 Wilbur Ave., Long Island City, N ‘ 
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Reader ‘Ss of Ghe Welding Sngineer will find this index to contain the 


most accurate information obtainable relating to welding _ and 
supplies. Ghe advertising section includes the principal ' manufacturers 


of the United States. 











ACETYLENE GSuapueeed in Cylinders) 
Air Reduction Sales ’ 
Commercial BB Supply Co 
International Oxygen Co 
Prest-O-Lite Co. 
Superior Oxy-Acetylene Co. 
ACETYLENE CYLINDERS 
Pressed Steel Tank Co. 


4IR LIQUEFACTION OXYGEN PRODUOC- 
ING PLANTS 
Keith Dunham Company 
Heylandt Sales Co. 


ALUMINO-THERMIC WELDING 
Metal & Thermit Corporation 
ALUMINUM SOLDER 
Crown Aluminum Solder Co. 
Reynolds Metals Co. 
ANNEALING FURNACES 
General Electric Co. 
Westinghouse Elec & Mfg. Co 
APRONS (Asbestos) 
Ideal Face Shield Co 
aceeeree INSULATED WIRE AND 
a. , & Wire Co 


BLOW PIPES 
See “Torches.” 


OKS 

The Welding Engineer Pub. Co 
General Electric Co. 

Lincoln Electric Co. 

Linde Air Products Co, 

Electric Are Cutting & Welding Co 
Larry Sherman & Co. 


BRAZING OUTFITS 
Air Reduction Sales Co 
Bastian-Blessing Co. 
Crafteweld Equipment Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co 
E-G Welding & Cutting Co 
Alexander ilburn Co 
Modern Engineering Co. 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Co. 
Torchweld Baquipment Co 
Victor Oxy-Acetylene Equipment Ce. 
Williams & Co. 
BRONZE FILLER RODS 
American Brass Uo 
Central Steel & Wire Co 
Chase Brass and Copper Co., Inc. 
Mueller Brass Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Co. 
Stee) Bales Corp. 
BUFFERS 
Biax Flexible Shaft Co. 
R. G. Haskins Co. 
N. A. Strand & Co. 
BUTT WELDERS 
See “Biectric Resistance Welders” 
OABLE (Arc Welding) 
Allan Mfg. & Welding Co. 
Central Stee! & Wire Co. 
HPoctrte Are Cutting & Welding Co 
meral Electric Co 
Gibb Welding Machines Co. 
Cc. H. Hollup Corp. 
Lincoln Electric Co. 
Quasi-Arc Weldtrode Ce. 
Westinghouse Elec. & Mfg. Co 
Wilson Welder & Metals Co. 


E 
Air Reduction Sales Co. 
National Carbide Co. 
Shewinigan Products Corp. 
Superior Oxy-Acetylene Co. 
Union Carbide Sales Co 


CARBON (Blocks, Paste, pp Sorcerers, ete.) 
Red Ba ve 


uction 
ntral Stee! & Wire Se. 
Biectric Are Cutting & Welding Co 
National Carbon Co. 
Oxweld Acetylene Co. 

CARBON BURNING EQUIPMENT 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Craftsweld Equipment Co. 
Imperial Brass Mfg. Co 


International Oxygen Co. 

K-G Welding & Cutting Co. 

Milburn, Alexander Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Co. 
Torchweld Equipment Co. 

Victor Oxy-Acetylene Equipment Co. 


CAST IRON SOLDER 
Crown Aluminum Solder Ca 
Superior Oxy-Acetylene Co. 
Weldene Corporation 


CAUSTIC POTASH 
Innis, Speiden & Company 


CUTTING ELECTRODES (Electric Arc) 
Allan Mfg. & Welding Co. 
Electric Arc Cutting & Welding Co. 
General Electric Co. 
Lincoln Electric Co. 
National Carbon Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 


CYLINDERS (Acetylene) 
Pressed Stee] Tank Co. 


CYLINDERS (Oxygen, Hydrogen) 
Chas. L. Gulick. 
Wm. Wharton, Jr. Co. 
Harrisburg Pipe & Pipe Bending Co. 


DRILLS, PORTABLE ELECTRIC 
Biax Flexible Shaft Co. 
R. G. Haskins Co. 
ered Company 
. A. Strand & Co. 


ELECTRIC ARC WELDING OUTFITS 
Allan Mfg. & Welding Co. 
Burke Blectric Co. 

Chicago Steel & Wire Co. 
Electric Are Cutting & Welding Co. 
Electric Welding Machine Co. 
Fusion Welding Corporation 
General Blectric Co 

Goodman Blectric Machinery Co. 
Gibb Welding Machines Co. 
Hobart Bros. Co. 

Cc. H. Hollup Corp. 

Lincoln Electric Co. 

E. A. Lundy Co. 

Northwestern Mfg. Go. 

Owen Electric Mfg. Co. 

Quasi-Arc Incorporated 

Stoody Co. 

Superior Oxy-Acetylene Co. 
Westinghouse Elec. & Mfg. Co. 
Williams & Co. 

Wilson Welder & Metals Co. 


ELECTRIC RESISTANCE WELDERS 
Federal Machine & Welder Co. 
General Diectric Co. 

Gibb Welding Machines Co. 
Goodman Electric Machinery Co. 

ELECTRODES (Carbon Are Welding) 
See “Cutting Blectrodes” 

ELECTRODES (nme Are Welding) 
American Stee] & Wire Co. 

Atlas Foundry Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Electric Are Cutting & Welding Co 
Fusion Welding Corporation 
General Electric Co. 

- Welding Machines Co. 

E. D. Giberson & Co. 
Cc. H. Hollup Corporation 
Koro Corporation 

Lincoln Electric Co. 
Page Steel & Wire Co 
Quasi-Are Incorporated 
Reld-Avery Co. 
Roebling, John A., Sons Co. 


Seneca Wire wy Ce. 
Standard Stee! Wire Co. 
Steel Sales Corp. 


Stoody Company 
Taylor-Wharton Iron & Steel Co. 
Wickwire Spencer Steel Corp. 
Williams & Co. 

Wilson Welder & Metals Co. 


ELECTRODE HOLDERS 
Allan Mfg. & Welding Co. 
Burke Blectric Co. 

Chicago Steel & Wire Co. 
Electric Welding Machine Co 
Fibre-Metal Products Co. 
Fusion Welding Corporation 
General Electric Co 

Gibb Welding Machines Co. 
C. H. Hollup Corp. 

Koro Corporation. 

Lincoln Electric Co. 
Northwestern Mfg. Co. 
Owen Electric Mfg. Co. 
Stoody Co. 

Superior Oxy-Acetylene Co. 
Westinghouse Elec. & Mfg. Co. 
Williams & Co. 

Wilson Welder & Metals Co. 


ELECTRODE TIPS (Resistance Welding) 
Elkon, Inc. 


weer opr tt OXYGEN AND HYDKU 
GENERATING EQUIPMENT 
Mb Oxygen Co. 


FACE SHIELDS (Are Welding) 
Allan Mfg. Co. & Welding Co. 
American Optical Co. 

Burke Electric Co. 

Central Steel & Wire Co. 
Chicago Eye Shield Co. 

Electric Arc Cutting & Welding Co 
Fibre-Metal Products Co. 
General Electric Co. 

Gibb Welding Machines Co. 

Cc. H. Hollup Corp. 

Ideal Face Shield Co. 

Lincoln Electric Co. 
Northwestern Mfg. Co. 

Owen Electric Mfg. Co. 

Quasi-Arc Incorporated 

Stoody Company 

Superior Oxy-Acetylene Co. 
Westinghouse Elec. & Mfg. Co. 
Williams & Co. 

Wilson Welder & Metals Co 
Willson Products, Inc. 


FILLER RODS 
Air Reduction Sales Co 
American Brass Co 
American Steel & Wire Co. 
Atlas Foundry Co. 
Central Steel & Wire Co 
Craftsweld Equipment Co. 
Fusion Welding Corporation 
E. D. Giberson & Co. 
Cc. H. Hollup Corp. 
Imperial Brass Mfg. Co. 
Mueller Brass Co. 
Koro Oorporation 
UOxweld Acetylene Co 
Page Steel & Wire Co 
Reid-Avery Co 
Roebling. John A.. Sons Co 
Seneca Wire Mfg. Co. 
St. Paul Welding & Mfg. Co. 
Standard Stee] & Wire Co. 
eet Sales Corp. 


y Co. 
Superior Oxy-Acetylene Co. 
Taylor-Wharton Iron & Steel Co. 
Torchweld Equipment Co 
Wickwire Spencer Steel Corp. 
Weldit Acetylene Co. 
Williams & Co. 


FIREPROOF PLASTIC MATERIAI 
Air Reduction Salers Co. 
National Carbon Co. 


FLUE WELDERS (Electric) 
General Electric Co. 


FLUXES 
Air Reduction Sales Co 
a epee Co. 


T dtesl & Wire < 
Central 1 & Wire Co, 
Modern En ng Co. 
Oxweld Acetylene Co. 

St. Paul Welding & Mfg. Ce. 
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About our 
Chamet Bronze 
Welding Rod.. 


Our Chamet *Bronze Welding Rod is 
made from our own special mixture of 
bronze ... we have named it Chamet 
to distinguish ic from ordinary kinds of bronze. 

This Chamet Welding Alloy of ours has all the prop- 
erties you demand in a good welding metal. It is strong 
and close-grained ... melts at just the right temperature 
. . . flows freely, finishes easily . . . will take high polish if 
desired. 

The name CHASE is indelibly stamped on every length of genuine 
Chase Welding Rod. Look for it— it is your guarantee of a depend- 
able product. 


Rush service when you need it . . . With thirteen warehouse stocks 
throughout the country, Chase is always prepared to give you imme- 


diate shipments. 


CHASE WELDING RODS 
Chase Chamet Bronze Welding Rod 


Chase Manganese Welding Rod 


Chase Brass Welding Rod 


* Details of tensile strength, elasticity and ma- 


chining properties gladly furnished upon request. 





CHASE BRASS & COPPER CO. CHASE 


—wEnGgOaeron as 583~ The mark that identifies good 
WATERBURY . . CONNECTICUT brass and copper producis. 


Branch Offices and Warehouses «+ *New York, *Boston, Rochester, *Newark, *Phila- 
delphia,*Baltimore, Pittsburgh,*Cincinnati,*Cleveland,*Detroit,*Chicago,*St. Louis,*New 


Orleans, Dallas, *Los Angeles, *San Francisco. *Warehouse stocks carried in these cities. 






















































































Superior Oxy-Acetylene Co 
Torchweld Equipment Co 
Weldit Acetylene Co. 
GASB SAVING DEVICES 
Weldit Acetylene Os. 
GLOVES (Asbestos) 
Ideal Face Shield Co 


GAUGES 
Moto Meter Co. 
National Gauge & Equipment Co 


GENERATORS (Acetylene) 
Air Reduction Sales Co 
Bastian-Blessing Co. 
Craftaweld Equipment Co. 
Imperial Brass Mfg. Co. 
Milburn, Alexander Co 
Modern Engineering Co. 
Oxweld Acetylene Co 

GLOVES 
Morrison-Ricker Mfg. Co. 

GOGGLES 
American Optical Co. 
Chicago Eye Shield Co. 
Ideal Face Shield Co 
Willson Products, Inc 


GRINDERS (Portable Electric) 
Biax Flexible Shaft Co. 
R. G. Haskins Ce. 
BStoody Company. 
N. A. Strand & Co 


HELMETS (Are Welding) 
Allan Mfg. & Welding Co 
American Optical Co. 
Burke Electric Co. 
Central Steel & Wire Co. 
Chicago Bye Shield Co. 
Blectric Arc Cutting & Welding Co 
Fibre-Metal Products Co. 
Fusion Welding Corporation 
General Electric Co 
Gibb Welding Machines Co. 
Cc. H. Hollup Corp. 
Ideal Face Shield Co 
Lincoln Electric Co 
Northwestern Mfg. Co. 
Owen BPlectric Mfg. Co. 
Quasi-Are Incorporated 
Superior Oxy-Acetylene Co 
Weatinghouse Elec. & Mfg. Co 
Williams & Co. 
Wilson Welder & Metals Co 
Willson Products, Inc 
HYDROGEN 
Gas Products Association 
International Oxygen Co 
HYDROGEN GENERATING PLANTS 
International Oxygen Co 


LEAD WELDING UNITS 


Air Reduction Sales Co 
Bastian-Blessing Co. 
Craftsweld Equipment Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co 
K-G Welding & Cutting Co 
Modern Engineering Co. 
Milburn, Alexander, Co 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Co 
Torchweld Equipment “xr 


Weldit Acetylene Co. 


LIGHTERS (For Gas Torches) 
Air Reduction Sales Co 
Bastian-Blessing Co. 


























Victor Oxy-Acetylene Equipment Co. 
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Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co 
Michigan Matchless Utilities Co 
Milburn, Alexander, Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Safety Gas Lighter Co. 
Shoot-a-Lite Corporation. 
Superior Oxy-Acetylene Co. 
Torchweld Equipment Co 
MANIFOLDS 
Air Reduction Sales Co 
Bastian-Blessing Co. 
Craftsweld Equipment Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co 
Milburn, Alexander, Co. 
Modern Engineering Co. 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Co. 
Torchweld Equipment Co 
Victor Oxy-Acetylene Equipment Co. 
MECHANICALLY OPERATED CUTTING 
AND ELDING TORCHES 
Air Reduction Sales Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co 


MOLDING MATERIAL 
See ‘Fire Proof Plastic Materia!” 
MONEL METAL RODS AND ELECTRODE 
Central Steel & Wire Co. 
Wilson Welder & Metals Co 
NEEDLE VALVES 
Air Reduction Sales Co 
Bastian-Blessing Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co 
K-G Welding & Cutting Co 
Milburn, Alexander, Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co 
Victor Oxy-Acetylene Equipment Co. 
CHROME WELDING WIRE 
Driver-Harris Co. 
NITROGEN 
Air Reduction Sales Co 
Gas Products Association 
Linde Air Products Co 
International Oxygen Co. 
OXYGEN 
Air Reduction Sales Co 
Gas Products Association 
International Oxygen Co 
Tinde Air Producte Co 
Superior Oxy-Acetylene Co. 
PIPE BENDS AND COILS 
Harrisburgh Pipe and Pipe Bending Co. 
PORTABLE ARC WELDING OUTFITS 
(Mounted on Trucks) 
General Electric Company 
Chicago Steel & Wire Co. 
Electric Are Cutting & Welding Co 
Hobart Bros. Co. 
Lincoln Blectric Co 
Northwestern Mfg. Co 
Wilson Welder & Metals Co. 
Westinghouse Electric & Mfg. Co. 
Shrader Electric Company 
PREHEATING DEVICES AND OVENS 
Imperial Brass Mfg. Co. 
Metal & Thermit Corp 
St. Paul Welding & Mfg. Co. 
REAMERS (Portable Electric) 
R. G. Haskins Co. 
N. A. Strand & Co 


K-G Welding C 67 
Koro Corporatior 21 


REGULATORS 
Air Reduction Sales Co 
Bastian-Blessing Co. 
Craftsweld Equipment Co. 
Fusion Welding Corporation 
Imperial Brass Mfg. Co. 
International Oxygen Co 
K-G Welding & Cutting Co 
Milburn, Alexander, Co 
Modern Engineering Co. ¥ 
Oxweld Acetylene Co 
St. Paul Welding & Mfg. Co. 
Stoody Company 
Superior Oxy-Acetylene Co. 
Torchweld Equipment Co 
Victor Oxy-Acetylene Equipment Co 
Weldit Acetylene Co. 
Williams & Co. 


SEAM WELDERS 
See “Electric Resistance Welders” 


SILVER SOLDER 
Handy & Harman 


SWEDISH IRON WELDING WIRE 
Bissett Steel Co. 


SPOT WELDERS 
See “Blectric Resistance Welders” 
TANK CONNECTIONS 
Air Reduction Sales Co 
Bastian-Blessing Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co 
K-G Welding & Cutting Co 
Milburn, Alexander, Co 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Co. 
Torchweld Equipment Co 


THERMIT WELDING 
Metal & Thermit Corp 





TORCHES (Welding and Cutting) 
Air Reduction Sales Co 
Craftsweld Bquipment Co. 
Bastian-Blessing Co. 

Fusion Welding Corporation 
Imperial Brass Mfg. Co. 
International Oxygen Co 
K-G Welding & Cutting Co 
Milburn, Alexander, Co 
Modern Engineering Co. 
Oxweld Acetylene Co 

St. Paul Welding & Mfg. Co 
Stoody Company 

Superior Oxy-Acetylene Co. 
TorchweH Equipment Co 
Victor Oxy-Acetylene Equipment Co 
Weldit Acetylene Co. 
‘Williams & Co. 


TRUCKS (Cylinder) 
Air Reduction Sales Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co 
Superior Oxy-Acetylene Co 
Torchweld Equipment Co 


VALVES 
Air Reduction Sales Co 
Bastian-Blessing Co 
International Oxygen Co 


WELDING COMPOUND (for Shape Were 


ng) 
Air Reduction Sales Co 
Modern Engineering Co. 
National Carbon Co 
Superior Oxy-Acetylene Co 
WELDING RODS AND WIRE 
See “Electrodes” and “Filler Rods” 
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Pressed Steel Tank ¢ 


Prest-O-Lite Co Ine 
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Safety Gas Lighter ‘ 
Seneca Wire Mfg. C 
Shawinigan Products 
Shrader Electric C 


Shootalite Corporatior 
Standard Steel & Wire 
Steel Sales Corp 

Strand, N. A. & C 

Stoody Co 

St. Paul Welding & Mfg. ¢ 


Superior Oxy-A 






Underwater Cuttine ¢ 
Union Carbide Sales C 
Un : 






Weldit \ 

Westinghouse Elect & M 
Wickwire Spencer Steel Cor 
William Wharton, J & ( 
Williams & Co In 

Willson Products, Ir 


lson Welder & Met 
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You Would Expect It to Cost 
More—But It Doesn’t 


ALTHOUGH SWEDOX wire represents 
close supervision and careful checking of 
analysis, rigid inspection before it is placed 
in stock as welding wire, and a study of weld- 
ing wire requirements which dates back to 
the first days when any attention was paid 
to the quality of filler material, SWEDOX 
does not increase your welding costs. This is 
not because it is a ‘‘cheap”’ line, but because 
SWEDOX has welding qualities which reduce 
waste effort and weld failures toa minimum. 
Welders who started using SWEDOX fifteen 
years ago have found it profitable to use 
SWEDOX ever since. 


There is a SWEDOX Wire for every type of 


welding. Let us help you select the one best 
adapted to your work. 


@qitital Sel 6 Wire (ompany 





CHICAGO, ILL. DAYTON, OHIO DETROIT, MICH. 
4545 S. Western Blvd. East Monument Ave. 5001 Bellevue Ave. 
Lafayette 8500 Extended Whittier 6780 
East 150 























including goggles, helmets, shields, gloves, 








SWEDOX 


WELDING RODS, WIRES 
and ELECTRODES 


ACCESSORIES FOR WELDERS 


A compleic stuck of all welding accessories, 


electrode holders, lenses, etc., is carried ir 
each of our three warehouses. Includ 
whatever accessories you need in your next 


rder 


Main Warehouses and General Offices, Central Steel & Wire Co., Chicago 
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Lad does the figuring 









TRADITION 


“Here, Lad— 


what I can’t figure out is why a com- 
pany the size of Lincoln Electric should be 
the leader in arc welding instead of the 
much larger companies. 


Is there a reason? 


Only “Stable-Arc” Welders 


have all these features 


Variable Voltage. 
Laminated Magnetic Circuit. 
Separately-excited Generator Field. 
Double Control of Welding Heat. 
Steady Arc Throughout Entire 
Welding Range. 
All Steel Construction. 
Full Capacity for either Metallic 
or Carbon Arc Welding. 
These features make welding 


easier. Results —better welds 
and greater output. 


Ask any Operator! 
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“No, Pop— 


there are four reasons. 
And number one is that Lincoln was FIRST in the 
field with a commercial arc welder. 
Next, their patents enable them to give their machine 
a wider welding range than any other welder. 
Then they have specialized on arc welding and have 
not branched into various departments of electricity. 
And a big factor in their development is in the burn- 
ing up of red tape in dealing with customers. No 
matter what’s your problem, you get the right answer 
—promptly. 
So that’s why they’re at the head of the class. 
You know how the kid feels when he’s kept after 
school because his father, who has other interests, 
figured his arithmetic wrong?” 


The Lincoln Electric Co., 
Dept. No.2-73, Cleveland, O. 


table. 
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STUDENT engineer 
characterizes the above 
phrase as “my simplest way of 
expressing the reason for my 
choice of Oxweld equipment 
as being superior to others.” This 
young man had just completed his 
curricular requirement in oxy-acety- 
lene welding and cutting at a prominent 
engineering school. Ninety-two per cent 
of hisclassmates also chose Oxweld. 
There is a similar marked preference 
for Oxweld in industry. The reason is 
economic. Oxweld blowpipes, embody- 
ing the Oxweld low-pressure injector 
principle, give more welding, more cut- 
ting, more hours, months and years of 
operation. They carry on when the 
others quit. 
Reliable— Economical— Long-Lived 
Typically Oxweld 


Rae eo 





OXWELD ACETYLENE COMPANY 
Unit of Union Carbide and Carbon Corporation 
NEW YORK UCC CHICAGO 

Carbide and Carbon Bldg. Peoples Gas Building 

SAN FRANCISCO 
Adam Grant Building 


STOCKS IN 38 CITIES 





cer 


WELDING AND CUTTING APPARATUS 
AND SUPPLIES 
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This photograph shows the location of Haynes Stellite 
welding rod. A band approximately '4” wide and 3/64” 
thick is applied on the top of the cutting edge. The top 
and bottom sides of the point are also coated with 
Haynes Stellite welding rod 2” from 
the extreme point and }4” thick. 





















Haynes Stellite welding rod is also available from any of the 


Long wearing 
plow shares 


5 pein STELLITED plow shares wear from 
four to five times as long as regular steel 
shares and cost less than twice as much. 

By the use of the Stelliting process (the appli- 
cation of Haynes Stellite in the form of welding 
rod to wearing and cutting surfaces) farmers can 
now procure plow shares that will reduce their 
cost per acre. 

Farm equipment dealers and welding shops—De- 
velop this business with the farmers in your local- 
ity. You can apply Haynes Stellite to new and 
worn solid or soft center steel plow shares in your 
own shops and render a real service to your cus- 
tomers, with real profit to yourselves. 

Write for our pamphlet describing in detail 
how Haynes Stellite is applied to this important 
part of the farmer’s equipment. 


HAYNES STELLITE COMPANY 
Unit of Union Carbide and Carbon Corporation 


UCC) 
DISTRICT SALES OFFICES 


Chicago —1949 Peoples Gas Building 
Cleveland— 628 Keith Building 
Detroit — 4-240 General Motors Building 
Houston — 6119 Harrisburg Building 
Los Angeles—1310 Santee Street 
New York — 30 East 42nd Street 
San Francisco—114 Sansome Street 
Tulsa— Exchange National Bank Building 


General Offices Kokomo, Indiana 


Sales Offices of Oxweld Acetylene Company 
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HAYNES STELLITE 
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Phantomsof the Past All Remind Us 


9 


of ‘‘those good old days when—.’’ Observations lead us to the thought that Adam 
himself was the only man who did not refer to the good old days. Yearning for the 
past is the surest sign of senility. 


Would we give up our fast motor cars for are graceful, well balanced, really beautiful 
the old family horse and buggy‘ Our 'Twen- in appearance, so much the better. These 
tieth Century Limited. for the lumbering, are qualities built in every Xcel Tool made. 
coughing old choo-choo that farmers threatened Xcel Torches are fashioned of solid bar brass 


to ditch because its belching smoke blackened 
the wool of their sheep and frightened their 
cows’ You wouldn’t prefer the old covered 
wagon to present day transports. 


and drilled. ‘This is the reason they are strong, 
long-lived, and cannot leak. ‘Torches made of 
tubing cannot boast of these advantages. 

Get acquainted with the new Xcel Laine. 
Send for our new catalog. It tells all about 
the great strides forward made in welding tools. 
And by the way, there is a lot of valuable in- 
formation in the book every welder should have 


There is a fast growing number of welders 
throughout the country who wouldn't trade 
their new Xcel Torches and Xcel Line of 
Welding ‘Tools for all the old equipment they 
ever used. There is such a difference some 


bd ‘ > , 6 : N « © i "Pe "eee 

have told us they wonder how they ever did get at hand, useful facts, tables of pressures, 

out their work with any speed and ease at all weights and measures, and some mighty fine 
with the old fashioned tools. articles on welding and cutting. 

You must have tools nowadays that There’s a copy for you. Write at 





are simple in design, sturdy, but not xl E| once. If you are a welder we want you 
rs TRADE MARK 4 noose 


cumbersome, dependable. And if they to have a copy. It’s free. 











By this T rade Mark you will 


know a new excellence 


The Superior Oxy-Acetylene Co., ™: 
4915 Connecticut Street 7 $°3 St. Louis, Missouri 


The Kansas Oxy-Acetylene Co., Inc. 
402 East 29th Street st 3 393 Wichita, Kansas 


Distributors of Shawinigan Carbide and U. S. L. Arc Welders, welding rods, etc. 





Several choice territories are still open for re- | 
sponsible distributors to handle the Xcel Line. 
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Orville “Rotex’”’ 





Simpson Co Heavy 





Duty Screen completely fabricated 
by arc welding 








The Cincinnati Shaper Company has 
redesigned a line of heavy press 
brakes to make use of many standard 
arc welded shapes These new 
machines are winning widespread 
approval 





Fabrication by are welding is one of the most 





outstanding developments in the history of 

Pil machine design. Hundreds of small machines 
v are now completely are welded. Many heavy 
vy machine tools are being redesigned to make 








i use of steel plate and of standard shapes 





fabricated by are welding. Where machines 





Concrete mixer completely fabricated by arc r are made largely to order and in small 
wel § ° ° ° 

say Lo numbers, castings are being discarded and 
Ay Pa the machines fabricated by welding at a cost 
+ ° 


yee : lower than that of patterns alone. 


sy uty! In our own factories, we have made astound- 





4 Pa ing strides in the manufacture of machinery 


THE a at from the very largest waterwheel-driven 
MORE you. a generators down to the details of small 


a i. Pe control units. This has brought us a wealth 
[De of experience. This experience, the facilities 
WEI D plete line of are welding equipment are 
available to you through your nearest G-E 
THE MORE YOU SAVE office. 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, LES OFFICES PRINCIPAL CITIES 





of our developmental laboratories, and a com- 














psy 





YN ap Roe a ee 


a 
i } 
: 





March, 1929 THE WELDING ENGINEER 

















for welds to withstand pressure 


A leading utility company recently constructed 
three 30,000-gallon storage tanks. The 1600 feet 
of welded seams in each of these huge water bins 
must withstand tremendous pressures. It is sig- 
nificant that G-E Type “F” welding electrode 
was chosen for this exacting assignment. 


The selection of Type “F” electrode was not a 
haphazard choice. It had approved itself to this 
company in the shops and in the field. Whether 
applied in vertical, horizontal, or overhead posi- 
tions, the welds have been tough and durable. 
Whether used for heavy structural steel or 
pressure pipe-line welding, the unions have been 
strong and lasting. 


For prompt service or additional information as 
to various types of G-E electrodes, get in touch 
with the G-E Welding Electrode Distributor 
near you or write to Section E-533, Merchandise 
Department, General Electric Company, Bridge- 
port, Connecticut. 





& 


In absolute reliability of operation 
and over-all efficiency, G-E arc- 
welding sets are unequalled. They 
are available in all sizes, all types 

for either hand or automatic 
operation—for one or more oper- 
ators. 


550-509 


GENERAL ELECTRIC 





MERCHANDISE DEPARTMENT, BRIDGEPORT. 


CONNECTICUT 
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ECLAMATION of worn 
R and broken metal parts 
by oxy-acetylene welding is 
a matter of real dollars. 
Scrap piles are disappearing. 
Thousands of operators are 
making old parts new with 
Prest-O-Weld. They are 
ouilding business and making 
profits. 


Prest-O-Weld Welding Outfit 
No. W-101 Price $75.00 


Other Utility Outfits as low as $49.50 






















-- > 


Take advantage of this! 
Any good mechanic can 
readily learn to use Prest-O- 
Weld, and with reasonable 
practice can do the aver- 
age range of welding. The 
Prest-O-Weld Welding 
Outfit pays for itself out of 
earnings in a _ surprisingly 
short time. 


Made by the largest manufacturers of 
oxy-acetylene apparatus in the 
World. Sold by jobbers everywhere. 


OXWELD ACETYLENE 
COMPANY Unit of 


Union Carbide and Carbon Corporation 


UCC) 


NEW YORK: Carbide and Carbon Building 
CHICAGO : Railway Exchange Building 
SAN FRANCISCO: Adam Grant Building. 











h, 1929 THE WELDING ENGINEER Ww 





You Can Bank on Mueller 
| Welding Bronze — and on 
Mueller Service 

















Mueller 


RONZE RO 


you will find that Mueller Welding Bronze Rod 

will give you the same definite result time after 
time. It has all the qualities that you would ex- 
pect to find in a real product. It is strong and 


close grained ...It melts easily and flows freely. 
Absence of porosity eliminates sputtering and 
explosions. 


Mueller Welding Rod is distinguished by the 
wording “Mueller Welding Bronze” stamped every 
few inches on the rod itself. 


For a special job that must machine easily or take 
a high finish — or for any job — you can depend — 
on it to give you the results you must have. 


When you are in a hurry you can depend upon 
quick delivery, too. 


Mueller Brass Co. 


PORT HURON MICHIGAN 














: THREE GENERATIONS OF BRASS MAKING 
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This exhaust manifold in the N 


berg Manufacturing Company’s } 
it Milwaukee, Wisconsin, is mac 
ARMCO 


electrically-welded for strength 


rust-resisting Ingot 


permanence 





filled 


with good working information 


“Pure lron Plates” is 


ord- 
plant 
le of 
Iron, 


and 


on ARMCO Ingot Iron plates, 


welding rods, electrodes, and 
other subjects of vital concern 


You'll find this 


every day 


to the welder 
booklet useful in 
shop practice \sk for a copy. 
It costs nothing, and there is 


no obligation 





Big 





ger Profits for You 
the PURE IRON Way 


ILEN you recommend ARMCO Ingot Iron plates 

or sheets to your customers you render them 
service that is certain to be reflected in more and profit 
able business as time goes on. 


For ARMCO Ingot Iron is made to last. Rust-pro 
moting impurities are purged from the metal by specia! 
refining processes. Hundreds of installations every 
where show this pure iron outlasting ordinary iron and 
steel by extra years of service. 


There are shop economies for you, too. Being soft 
uniform, and virtually degasified, ARMCO Ingot Iro 
flows easier and makes sounder welds, whether you us: 
the oxyacetylene, electric arc, or hammer weld method 
Appreciable time and labor savings are assured—wit! 
better welds. 


The office nearest you will be glad to furnish you inf 
mation on your particular problems. Just write or w 


THE AMERICAN ROLLING MILL CO. 
Executive Offices, MIDDLETOWN, OHIO 
Export: 


The ARMCO 
International Corporation 


District Offices: 


Cable Address 
ARMCO, Middletown, Ohi 


Chicago Detroit Pittsburgh 
Cincinnati New York St. Louis — 
Cleveland Philadelphia San Francisco 


yx 





























IL WELL drillers need a bit that 
cuts!...that goes through!... 
regardless of the formation... and 
nothing yet has been found so eco- 


nomically efficient as BORIUM. 


Both abrasive-resisting metals and 
cutting materials have their use... 
and neither can supplant the other. 


THE STOODY COMPANY manufac- 
tures the outstanding, proven leaders 
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Keen Saw 


in both fields... Borium and Stoodite 
...and, in oil-well drilling, recom- 
mends their companionate use. 


Just as a saw is superior to the hard- 
est of smooth steel, so is BORIUM 
superior to any hard-facing metal for 
cutting...for going through... 
regardless! 


In fact, nothing, otherthan diamonds, 
can do the work of BORIUM. 





Manu,acturers of WELDING ROD « ALLOY STEELS - EQUIPMENT 


WHITTIER, CALIFORNIA 
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Any welding carbon you need— 


for manufacturing, 
construction 


and repair work 


NATIONAL Welding Carbon Products come in a line that 
is complete in every particular. No matter what kind of 
welding carbon you want, we can supply it. For welding 
electrically or with gas. For cutting. For use as electrodes, 
as cores, as dams. For working with heavy shapes, or thin 
sheets. These Welding Carbon Products add greatly to the 
speed, precision and economy of modern welding. In some 
cases they have made new types of work possible, enabling 
the welder to accomplish feats previously thought impos- 
sible. National Welding Carbon Products are made in 
carbon, special graphite and graphitized types. 

Write for list of our distributors 
NATIONAL CARBON COMPANY, INC. 
Carbon Sales Division 
Cleveland, Ohio 
Unit of Union Carbide [iat and Carbon Corporation 
Branch Sales Offices are located in 
Jersey City, N. J. Pittsburgh, Pa. Birmingham, Ala. 
Chicago, Ill. San Francisco, Cal. 


NATIONAL WELDING CARBON PRODUCTS 


BLOCKS 

RODS 

PASTE 

FLOUR 
ELECTRODES 
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WELDING WIRE 


Write for booklet describing the 
complete KORO line of wire 
gas and electric 
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There Is an ‘Electrode 
Made Especially for 
This Class of Work 


Automatic Welding of Small Tanks—The job illus 
| trated is a 36-inch tank, 20 inches in diameter. The 
| stock is 10-gauge sheet steel. KORO High Speed 

Automatic Electrode is on the job. A sound, well 

penetrated weld is obtained at the rate of 29 inches 

per minute 


O GET satisfactory work and a high production rate with auto- 

matic arc welding you need a wire “designed specifically for 
automatic welding.” That phrase is an accurate description of KORO 
High Speed Automatic Electrodes. From the analysis specification 
through every detail of applying the KORO Process, the require- 
ments of automatic arc welding are met and fulfilled. And these 
electrodes have met the test so well that tank shops, boiler shops, 
automobile plants, and other users of automatic arc welding are 
standardizing on KORO. May we send you a sample order to try 
out in your plant? 


KORO CORPORATION 
WAUKEGAN, ILLINOIS 


DISTRIBUTORS: CENTRAL STEEL & WIRE CO. 
Chicago, Ill.; Detroit, Mich.; Dayton, Ohio. 


Distincti selou 
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| Flash-Welding 
Niteel Wheel 
Rims :::. 






ELKONITE* Dies make over 75,000 
Welds --7, Copper less than 3,500! 


Flash-welding steel wheel rims at the Ford Motor 
Company, Detroit, Mich. Here Elkonite dies again 
prove their superiority over other welding die ma- 
terial by making from 75,000 to 100,000 welds before 
replacement is necessary. Former copper dies used 
made about 3,500 welds! 





Elkonite not only lasts from 10 to 80 times longer 
than copper but makes a better weld with less 
shrinkage and speeds up production because it re- 
duces redressing time to a minimum. 


The application shown here is only one of many on 
which Elkonite has paid for itself many times over in 
reduced labor and material costs and has greatly in- 
creased the factory output. Our engineers will be 
glad to tell you how Elkonite Dies and Electrodes 
can be applied to your resistance welding operations 
—no obligation, of course. 


The rim before and after the *Reg. U.S. Pat. Off. 

Elkonite weld. Copper dies on 

this job made less than 3,500 ELKON Ine (Elkonite De t ) 
welds. Elkonite makes 75,000 9 ° Pp . 
to 100,000 welds. Division P. R. Mallory & Co., Inc. 


350 Madison Ave., New York 
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HANDY & HARMAN 








SSS 


ISS oy 


“Handy” Silver Solders make 
joints that are usually stronger 
than the metal parts themselves. 


1. Srevennen Brons 5e 


For nstance two f quare = ided bronze 


Wire manufacturers LZe iccessive lengths of 
sper, bras ithe ‘ rod for drawing 


smaller size : ame 


3. A | Huge Copper Still 


\ huge 12 to pp Ger for an industria 
10%4e x52 ft ? dimens s razed it all seams 
“Handy\ Silver Solder, showe b maither diatert nt! 


inder hy ilrostatic pressurs 


4. In Airplane Construction 


The United States government make mandat 
ise of silver solder for specified purposes in alrplane 
ruction Joint have 1 tel e strength of 4 

60,000 pounds per square 


Twelve Guaranteed Compositions 


Are now \ffered The ge from 8&f silver 


and elting point from 1352°F to 


Ww e Co- operate 


determining for you w) der lowest 
ence least expensive) w est serve you VW 
parts to 57 William Street, New York, > 


Ask for the “Handy” Book of Silver Solder “W.”’ 
HANDY & HARMAN 


Executive Offices: 57 WILLIAM STREET, NEW YORK 


and Gold Sts., New York City 


Plants—Bridgeport, Conn Providence, R 
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ilver Solder 
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Other Characteristics 


nce to vibration and shock. 


of Silver Solder used. 


nee to corrosion from chemicals = 
weather exposure. = 
lectrical conductivity; silver be- = 

i n higher than copper = 
Free-flowing Extraordinary penetra- iad - 
t An extremely thin film does the =. 
Joints neat and trim. Low > 


st for both solder and labor. 


Metals They Join 


dy silver solders are used for join- 
Il metals fusing at 1400°F or above 
ding steel, nickel, copper, bronze, 


1600°F 


, Stainless steel, etc. 





“Uo? Y. 







to operating temperatures 
F to 1600°F according to 
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extruded bronze and brass, 
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Pipe Cutting Simplified 


Many of the patterns required for cutting pipe to make up welded 
fittings would take hours of time to develop in the drawing room. 


Even the simplest patterns are difficult to make when one is not 
familiar with the principles of mechanical drawing. 


Consequently, welded fittings may be costly to make, due to im- 
perfect cutting. 


As a solution of the cutting problem, we have for sale 
a complete set of full size blue prints of curves, which 
enable you to cut your connections correctly and 
accurately the first time. 


THIS SET INCLUDES ‘THE FOLLOWING CONNECTIONS: 


PIPE PATTERNS 4” Y 10” Rt. Angle Ell 12x3 Swedge Nipples 5 3/16” Lateral 
2” 3 Piece Ell 4” Split Bull Plug 10” Lateral 12x4 Swedge Nipples 5 3/16” Round End 
2” 45° Ell , : 10” Round End 12x6 Swedge Nipples 5 3/16” Tee 
2” Rt. Angle Ell §&” 3 Piece Ell 10” Tee 12x8 Swedge Nipples ae 
2” Lateral 6” 45° Ell oo. F 12x10 Swedge Nipples © 5/8” 3 Piece Ell 
2” Round End 6” Rt. Angle Ell 10” Split Bull Plug 10x3 Swedge Nipples § 5/8” 45° Ell 
2” Tee 6” Lateral 10x4 Swedge Nipples 6 5/8” Lateral 
6” Round End 12” 3 Pi Ell 10x6 Swedge Nipples 6 5/8” Round End 
3” 3 Piece Ell 6” Tee sce = 6 5/8” Tee 
3” 45° Ell 6” Y 12” 45° Ell — — a 
” " . 12” Rt. Angle Ell x weage Nipples § 1/4” 3 Piece Ell 
a — — Ell 6” Split Bull Plug 15» Lateral 8x4 Swedge Nipples 3 1/4” 45° Ell 
3” Round End _— 8” 3 Piece Ell 12” Round End Gx3 Swedee Nipples 8 1/4” Lateral 
3” Tee 8” 45° Ell 12” Tee x4 Swedge Nipples 1/4” Round End 
” " 12” Y 6x3 Swedge Nipples 4” T 
2 8” Rt. Angle Ell : : 8 1/4” Tee 
” Spli ” 12” Split Bull Plu 4x3 Swedge Nipples 
3” Split Bull Plug 8” Lateral P g ~ 
8” Round End 3x2 Swedge Nipples 

4” 3 Piece Ell 8” Tee 4x3 Tee ODD SIZE TEES 
4” 45° Ell ” 6x3 Tee CASING PATTERNS 
4” Rt. Angle Ell a jot Bull Plug 6x4 Tee 5 3/16Cx3” I. D. Tee 
4” Lateral 8x6 Lateral 5 3/16” 3 Piece Ell 5 3/16Cx4” I. D. Tee 
4” Round End 10” 3 Piece Ell 8x3 Tee 53/16” 45° Ell 6 5/8Cx4” I. D. Tee 
4” Tee 10” 45° Ell 8x4 Tee 53/16” Rt. Angle Ell 6 5/8Cx3” I. D. Tee 


With these curves you can make patterns for any of the 


above on any desired material, without the use of mathe- P 4 20 OO 
matics or drawing instruments. They will save many rice + 


times their cost. 


An Opportunity for Job Welders 


These patterns will enable you to make up welded pipe fittings, which 
will be better and cheaper than cast fittings. This new and profitable 
line of business is a fine possibility in every locality. 


The Welding Engineer 


608 S. Dearborn Street 
CHICAGO, ILLINOIS 
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. The Greatest Return 
on Your Investment 
: NLY carbide which conforms to the 
e most rigid standards of quality and 
uniformity is shipped to Union Carbide 


users. 


As a result of these exacting stand- 
ards, Union Carbide yields the most gas 
per pound—the greatest return on your 
















carbide investment. 


UNION CARBIDE SALES COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC) 









New York 
Carbide and Carbon Bldg. 


Chicago San Francisco 
Peoples Gas Bldg. Adam Grant Bldg. 








Union Carbide Warehouses in 235 Cities 








| UNION 
CARBIDE 
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No matter what kind of welding you do-- 
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OXY-ACETYLENE ELECTRIC ARC RESISTANCE THERMIT 


YOU NEED 


The Welding Encyclopedia 
New Sixth Edition 


Contents 


1. Illustrated encyclopedia covering all words, 
terms, and trade names used in welding. 


2. Oxy-Acetylene Welding.—Aluminum, Stee! 


It describes in detail the theory 
and practice of every welding 


process. Cast Iron, Brass, Bronze. (Full instructions for 
welding each of these metals.) 
It tells how to weld every weld- 7 aes Arc Welding.—Complete instructions 
or welding all metals, studding, cutting, et: 
weld- ; 
able metal by each of the eld 4. Electric Resistance Welding.—Includes Butt 


Welding, Line Welding, Percussion Welding and 
Spot Welding. 

5. Thermit Welding.—The most complete treatise 
on this process ever published. 

6. Cutting Metals.—Treatises on both gas and 
arc cutting. Includes cast iron cutting and auto 
matic cutting. 

7. Boiler Welding.—Gas and Electric Processes. 
Suggestions, procedure, and standards of practice 
8. Complete chapters on Pipe Welding, Rail 
Joint Welding and Tank Welding, explaining pro 
cedure in detail. 

9. Rules and Regulations.—What can be welded 
and what cannot be welded. Rules also govern 
the installation and operation of equipment 

10. Complete instruction courses in Electric Are 


ing processes. 


It gives detailed instructions for 
handling the important welding 
jobs, such as boiler welding, 
sheet metal welding, tank weld- 
ing, pipe welding, etc. 


It tells how to prepare parts for 
welding. 





It tells how to install and care 





for welding equipment. 496 Pages Welding and Oxy-Acetylene Welding. Lessons, 
~ : . Exercises, Reference Readings, Examinations. 

It explains the meaning of all 645 Illustrations lt. Charts page chen gg fund of getting in 

° . formation at a glance. Includes color chart show 

words and terms found in weld- Flexible Leather inp achaen of Aldon soiagliedieced, Jn4 wale chor 

ing literature Grain Binding showing proper adjustment of oxy-acetylene weld 

8 , P ing flame. y P 

7 12. Condensed Catalogs.—Up-to-date information 

It tells where’ to buy — rice $5.00 lle eg makes o ee vel 

weldin a aratus an supplies. The Buyers’ Index is a convenient an¢ 

a of € SPP reliable guide to the man who purchases or recom 
supplies. mends welding apparatus. 
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i it: contains much § THE WELDING ENGINEER PUBLISHING CO., : 

The Sixth Edition { 608 S. DEARBORN ST., CHICAGO, ILL. 

new and valuable data on : Please send me a copy of The Welding Encyclopedia, Sixth Edition, for which find ' 

B ronze Welding Structural ¢ five dollars. I understand that I may keep it for five days for examination and if 't 

Ww Idi Ww Idi . f St mi : satisfactory I may return it and you will refund the purchase price. F 
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{ ONE OF A SERIES SHOWING AMERICAN TRANSFORMERS IN MANY DIVERSIFIED INDUSTRIES } 
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4 ELDING in the automo y bile field Three factors should be given first consideration 
is an acknowledged suc cess. Lead- when choosing the transformer: 
i ing manufacturers attribute at least two major 1. Efficiency— (wide range of voltage 
improvements directly t» its introduction in their with a dependable control board ) 
d field: ; ns 2. Reliability —(24 hour service, with- 
)- 1. Increased production (with increased out interruption, if necessary ) 
: profits ) ae ; 3. Economy — (long life with a mini- 
% 2. Stronger, more rigid chassis, frames mum of repairs) 
and bodies. ; ‘ — 
‘ American Transformers are built to meet the indi- 
The welding equipment for this purpose must be _ vidual requirements of welding machines for spot, 
2 chosen with care. Of special importance is the seam, arc, flash and other welding methods. Bulle- 
n transformer used, for upon its efficient perform- _ tin 1040-W gives complete description of type CF 
ance depends the strength of the weld. which is used mainly for spot welding. 
rc 
. There is an American Transformer for every industrial service. Let 
: our engineers advise you on your problem—no obligation, of course. 
« AMERICAN TRANSFORMER COMPANY 
d aed 
oe 178 EMMET STREET NEWARK, N. J. 
¥ Bs Representatives 
? RS 
1d ai cago, | Montreal, Canada 
pea? C. Herrmantr W. O. Taylor & Co., Ltd. 
n oe 43 North Richmor St 415 Canada Cement B'ldg 
- Minneapolis, Minn 
a 1. Ga Elliott Equipment Co. 
: 1 St i8-6th Avenue, South 
é’ - n Francisco, Calif 
/ “% lames H. Southard 
‘ . Mission Street 
Pa 3 us, Mo 
‘ E American Transformer emor 1. W. Jones 
, TYPE CF for welding machines es 5 Pennant Building 
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Bigger Power Plants—- Higher Efficiencies 


ABRICATION of modern power plant pip- 

ing requires oxwelded joints that are not 

= only as strong as the pipe—100% efficient— 
but also tough and ductile. Where 
efficiency, reliability and permanent 
tightness count most, power plant 
piping is fabricated under Linde 
procedure control. 
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Units of 
UNION CARBIDE AND CARBON CORPORATION 


General Offices UCC! Sales Offices 


30 East 42nd Street, New York, N.Y. In principal cities of the country 


$5 Oxygen Plants—36 Acetylene Plants—99 Oxygen Warehouses -100 Acetylene Warebouses—38 Apparatus W arehouses—235 Carbide Warehous 
SSCL a = 
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Gas 
Welding 


Rods Electrodes 


ee | ie penny wise and pound foolish” to let high priced 

skill work on poor material. Premier Welding 

Wire is uniformly good. Your welder will get better 
results from this better welding material. 

It is free flowing—deeply penetrating and free from 
foreign material. 

Saves gas, electricity and time. You can’t know how 
good a weld you can turn out till you try Premier. 
There’s a type for every purpose. Write us about your 
welding problems. 


American Steel & Wire Company 


Subsidiary of United States Steel Corporation 
Sales Offices: Chicago, New York, Boston, Cleveland, Worcester, Philadelphia, Pittsburgh, Buffalo, Detroit, Cincinnati, Baltimore, 
an Wilkes-Barre, St. Louis, Kansas City, Minneapolis-St. Paul, Oklahoma City, Birmingham, Atlanta, Memphis, Dallas, Denver, Salt Lake City 
* U.S. STEEL PRODUCTS COMPANY: San Francisco, Los Angeles, Portland, Seattle 
Export Distributors: UNITED STATES STEEL PRODUCTS CO., 30 Church St., New York, N. Y. 
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“Harrisburg 
installations 
sure cut our 
maintenance cost” 

“= 







‘Costly shut-downs, frequent repairs and fre- 
quent renewals went out of our plant when 
Harrisburg Coils and Bends went in. 


‘‘And what’s more it looks 
as though they’re going to 
stay out. This installa- 












tion was made five years From our 
ago and has given 100% own Steel 
to Finished 


trouble-free service ever 


- Products 
since. 


Ladle 


Ingot 


“It takes exceptional fa- 
cilities, plus real experi- 
ence, to turn out coils and 

















| Cylinder 

bends to suit us — and Partly 
. Drawn 
Harrisburg has both. Every operation | 
x controlled by | 
“Why not let Harrisburg Harrisburg | 
quote on your require- Sia | 

ments?”’ — 





}, SS . 
HARRISBURG PIPE & PIPE BENDING CO. fh 1 
HARRISBURG, PA. 


Fully Equipped with Our Own Open Hearth 
Furnaces, Rolling Mills and Forge Shops 





Makers of Alloy Steels in Slabs, Billets, Bars, 
Strips, Shapes and Hollow Forgings: Pipe Coils 
and Bends, Couplings and Cylinders. 


RISBU 


COILS AND BENDS 
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oebling 
Welding Wire 


Roebling Welding Wire is subjected to exacting labora- 
tory tests and is positively uniform in quality throughout 
the same shipment and throughout all shipments; a 
fact which welders appreciate. 


It is economical and efficient, and definitely elimi- 
nates any question regarding the quality of the 
weld as affected by the quality of the material. 
It is giving the utmost satisfaction and 1s 
guaranteed to make perfect welds with the 
least amount of trouble in welding. 


Furnished in four grades for arc weld- 
ing—low carbon; high carbon; spe- 
cial high carbon; special high 
manganese. 


Send for 
catalog 
A -545 


John A. Roebling’s Sons 


Company 
Trenton, New Jersey. 


Makers of Wire Rope 
and Wire 
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AN ACHIEVEMENT IN BOILER CONSTRUCTION 

















Locomotive Boiler for 850 Ibs. per sq. in. Working Pressure 


MADE POSSIBLE BY QUASI-ARC ELECTRODES 


This remarkable project was attempted only after the designer had made 
exhaustive tests which proved that welding with Quasi-Arc Electrodes was the 
only method which fulfilled the severe technical requirements. Nothing short 
of a perfect weld could be considered in such an undertaking, and the results 
offer unquestioned proof of the tightness and ductility of welds made with 
Quasi-Arc Electrodes. 


Have you ever considered the vast possibilities of utilizing such quality on 
every-day production work? We are ready to show you by means of a practi- 
cal demonstration that speed, smaller deposits, and all-around higher effici- 
ency made Quasi-Arc Electrodes the most economical in the final analysis. 
Such a demonstration will not obligate you in any way. Why not look into 
the matter? 


QUASI-ARC INCORPORATED 


Sole Manufacturers of Quasi-Arc Electrodes and Welding Equipments and Consultants in Reference to their 
Application 


11 WEST 42nd STREET, NEW YORK, N. Y. 


EL PASO, TEXAS CHICAGO, ILL. CLEVELAND, O. PORTLAND, ORE. 
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Stability and Prosperity 
is characteristic of the things expected from the new ad- 
l Washington that it has gotten into action 


inistration at 


thout the country showing any indication whatever of com 


cial upheaval. The trend toward continued prosperity 
tinues, and continues to present an aspect of unquestioned 
lity. The nation seems to be getting away from the old 


rences of inflation followed by deflation; of spectacular 


ms followed by periods of depression This development 


ur national progress is not an accident but rather the result 


combined efforts of trade associations, institutes, govern- 


nt departments and other groups, representing nearly every 
Ie of 


business and industry. Back of this great period of 


stabilized business conditions has 


f the 


centration upon more 


the helpful influence « Department of Commerce 


der the direction of Mr. Herbert Hoover as Secretary. In 
President has taken account of two fundamental 


that the 


past our 


mic principles: first, compilation of accurate 


tistical data is essential to the progress of every business 
ustry; and, second, that business success is of importance 
ly insofar as it affects the common good. In connection with 


first principle, he transformed the Department of Com- 


rce during his seven years of service, from a _ rather 


ensive luxury into a very vital and effective public service. 
onnection with the second principle, he has made business 


industry realize that he has no interest in it as such but 


rely in relation to our progressive development as a nation. 


ecutives know that they can expect no favors from him 


ept as such favors fit into this broad picture. Consequently 
also know that their competitors will be judged on the 
€ basis. 


It is this undercurrent of absolute fairness plus an 


ctual organization that has made the Department of Com 


e a body of great utility to theAmerican people. Current 


ressions of confidence in the present administration have 


und basis in the intelligent and constructive activities of 
President during the period which preceded his nomina- 


tor the office of President. 


In Terms of Rolling Stock 


ro 


eld of usefulness in the reclamation of 


welding is still far from having covered its full 


broken and worn 


tal parts. In spite of the growing possibilities for production 
ling, and the really startling developments in that direction 


+ 


maintenance ot 
little 


ng recent years, men responsible for the 


equipment should not conclude with tox investiga 


that they are making all possible savings by reclamation 


plant engineer remarked recently that he had 


ing ne 


g up” a few days’ work for his welder which saved the 


pany several thousand dollars, work which had not occured 


inbody else at the plant 


11 1 n 


| 
men in the plant were acquainted with all the applications 


velding to repair work. Another important consideratior 


overlooked is the dollars saved which are not concerned 
the actual value of the parts repaired. A railroad official 
s mindful of this point when he remarked that if it wert 


tor welding it would be necessary to keep 


red additional locomotives in service at a single terminal 


pare the cost of a few welding torches to the cost of that 


engines and you have a picture of what welding may 


used intelli 


who take it 


to any industrial organization, when it is 


ly. There are many in the welding industry 
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One reason for this was that so 


more than two 


tor granted that the 


railroads are using welding to the limit, 
vet it is doubtful whether a third of the welding operations 
railroads are standard practice. The oil industry 
ions annually to save more millions by hard facing, 
ind other industries have only scratched the surface in devel- 
oping this use for welding. It makes little lifference from what 
angle or through what industry the subject is approached, the 
answer is always the same—industry can profit much by learn- 


ing more about the use of welding as a reclamation process. 


The Present Status of Commercial Flying 


A N ENTIRELY new field for the engineer is being opened up 
by the growth of commercial aviation, says the Ameri- 
\ssociation, which gives some interesting 
J928 
commercial and military planes in the United States flew 58,- 


can Air Transport 


{ 


gures on the present status of commercial flying. In 


000,000 miles divided into 18,000,000 miles military flying 
and 40,000,000 miles for air mail, express, passenger and 
civil flying, such as scenic tours, aerial advertising, crop 


dusting and spraying, messenger service, private, flying for 


both business and pleasure, student and pilot instruction, 
et The government is rapidly adding to the lighted air- 
ways and there are now 8,000 miles over which the mail and 
passenger planes shuttle back and forth between dusk and 


dawn, and there was a notable improvement in the weather 


forecast and the radio equipment installed to aid pilots in 


naintaining their courses under conditions of poor visibility. 


airway map received such substantial additions 


that the close of the year found commercial planes flying 
daily over 36 states with daily calls at*108 cities, which are 
centers for trading areas having 80,000,000 population. The 

ul plane alone flew 7,200,000 miles with 1700 tons. ot 


nail, 30,000 express packages and hundreds of passengers. 


Announcements have just been made that equipment is now 


eing purchased for at least two transcontinental passenger 


nes and within the next six months many strategic cities 


the United States will be linked up with tri-motored 12 


}4 passenger plane service. A most important step was 


the agreement between air transport interests and railroad 


inaugurate several air-rail passenger lines. 


The Radio and the Welder 


1) YU BTLESS many welders obtain so much entertainment 
from the radio that they will not feel badly because this 


Tt h } 


as been the means of taking away from them 


some of the business they have had in the past. There was a 
ti when every unexpected cold spell would be the cause ot 
wamping the job welder with cracked cylinder blocks and 
repair jobs. Service broadcasting programs of vari- 

kinds have reduced the volume of this business to con- 
derable degree by reminding automobile owners of the 


weather forecast and warning them to either drain their radi- 
ators or put in anti-freeze solutions. In this way the welder 


used to be considered a regular run of 
seasonal work. However the other programs are good and 
the welder can make up for this slight loss of business by 
king around for customers for some of the more recent 


developments in the application of the welding process. 
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Regulators > 


by VICIOIR 














Because 


on large cutting operations contractors know 
that accurate control of the gas is a cost 
factor in which the variation can be the 
difference between the cost of a good reg- 
ulator and the cost of a cheap one. The 
VICTOR regulator is sensitive and accurate 
to an astonishing degree. The design and 
working principle eliminates diaphragm 
troubles and the danger of spontaneous 
combustion of the regulator seat. The seat 
aligns itself automatically and can be re- 
versed or exchanged in less than a minute. 
These construction features insure complete 
freedom from the ordinary regulator troubles 
and in addition to that accomplish a steady 
flow of gas at the correct pressure. The re- 
markable savings in gas and labor are the 
subject of frequent comment by users of 
VICTOR regulators. 





VICTOR WELDING EQUIPMENT CO. 
Executive Offices and Factory 
ine Viste No. 50 capiim state, tbe ied netiove 844 Folsom St. : San Francisco, Cal. 


comes as near being 100° 

ent as it is possible to build a regulator. It is composed 

nly 18 part and only 7 of these are movable All * . a = 7 « 
wearing parts are Tobn bronze ind all steel parts are stain 

It 1 T ged, no solder being used in its cor 

struction It has an extra large nickel silver diaphragm - 4 lo 
whith. in. mameorsesive. ‘thie Geatenmen ts Suh tnd onmaat Manufacturers of Fine Welding 
2 sane Ss eee re ee oe Se ae and Cutting Equipment. 
simpli removing the ys gz. no special ols Or wrenches = 









Design of Welded Joints for Aircraft 


Economical Production is Greatly Facilitated by Use of Jigs for Standard 
Assemblies—Welded Joint Solves Problem of Reducing Weight of Tanks 


| By J. B. Johnson 


Chief, Matertals Unit, Wright Field, Dayton, Ohio 























3 PART II Repairing a Welded Fuselage Structure 
MMNHE oxy-acetylene welding of aircraft parts does not re- he low cost of maintenance caused by the use of welding 
b c re welders of extraordinary skill. A mechanic accus- cannot be over estimated and will be of increasing importance 
q ed to welding heavy sections will have difficulty at first. in the operation of commercial aircraft. A study of the rela- 
a but a careful selection of the correct welding tip and a short _ tive costs of a general overhaul on wooden fuselages and welded 
Er eriod of training on simple joints are sufficient. The quality steel fuselages show a difference of from 15 to 25 per cent in 
¥ a welder’s workmanship should be checked by tensile and favor of the latter. An airplane structure, whether built of 
F ductility test specimens prepared at frequent intervals. The wood or metal, which is fastened together with rivets, bolts, or 
3 specimens may be in the form of plain butt or fillet welds and other mechanical devices, will sooner or later loosen up at the 
; 1lso longitudinal seam welds. joints and a complete overhaul is necessary, generally involving 
a The assembling of small parts for individual fittings and the replacement of several parts. A welded structure is rigid 
: , 
‘ + ‘ i “ et. 
‘7 mn vem err 
- 
; 
i Fig. 11. Practical Design of Jig for Welding Fuselage Sections, 
the larger components of the structure is done in jigs, such and cannot develop play in the joints. If it is damaged by a 
shown in Figs. 11 and 12 [he various pieces are cut to crash it can be repaired at the damaged section and will have 
size. The ends of the tubes and sheet metal are machined a strength equivalent to the original structure. The facilities 
uare and filed free from burrs and feather edges The sur for making repairs are available everywhere. Several methods 
es are cleaned of paint, scale and other foreign matter. Th of repair are shown in Fig. 13. The instructions issued for 
4 ces are clamped in jigs and tack-welded The sequence 1 the repair of welded structures by the United States Army 
E hich several seams are welded is important, and changing the \ir Corps contains the following precautions: 
: may eliminate cracking and distortion A small torcl No splices shall be made in structural members (longerons, 
: ich can be used in corners is most useful, and tips, drill sizes spa! interplane struts, and landing struts) by butt welds 
; 71, 68 and 58, can be used for metal up to % in. thick ibject to direct tension or bending stresses, unless the joint is 
x ps with drill sizes No. 55, 53 and 51 are better suited for reintorced by riveting, pinning, telescoping, or other auxiliary 
Z rk on thicker sheets, tubes, machined parts, and forgings me 
; a welder becomes more skillful he can use a larger tip and Welded joints shall not be cleaned up by filing, as such 
b: rk faster. treatment causes a loss of joint efficiency. Welded joints shall 
me ; : “ee lled with solder, brazing metal, or any other filler. 
ie welding time on an airplane will be from a minimun esa pl me apr seeks aa 
: ith te. ads asinieih cle seek lies a Sie abe aie Gilles e joining o parts by filling holes with fused welding wire in 
a ; . . : a. eu of a rivet or bolt is not permitted. 
a a large transport or cargo airplane. No welds shall be made over a failure in an electric weld. 
E: - " he cast structure of the electric weld shall first be removed 
bi his article was prepared by Mr. Johnson as a contribution to by chipping off before welding with the oxygen-acetylene 
= Report of the Oxy-Acetylene Committee of the Internati nal sowed , 
re lene Association for 1928. An abstrac f OF o wes included he parts to be welded shall always be cleaned by sand- 
a ine printed report presented at the Annual Convention of the ; ' 


a 3 aja e ing or by wire-brushing. 
sociation held at Chicago, November, 1928. IIlustrations 5 ; brushing 


tesy of Airway Age. ‘In a telescope joint, the splice shall be made with a fish- 
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mouth form or diagonal cut so that the wall of the tube will 
not be heated at a certain cross-section as in the case of a 
butt weld. Where practical, the fish-mouth shape splice shall 


be used in preference to the diagonal shape splice, as it per- 


nits a better welded bond of the tubes. The length of the 
cut as measured on the outside wall of the tube shall be not 
less than one diameter of the tube and preferably two diam- 
eters of the tubs The ends of the prongs shall not be appre- 


ciably rounded or flattened. 


~ -oe plicing shall be done as close to the strut as possible, 














Fig. 12. Type of Jig for Small Assemblies. 


since a tubular member is under greatest stress in the middle 
and the full strength in that portion ofthe tube should be 
retained. 

“Misalinement of the tubular structure during welding, due 
to contraction and expansion of the metal, can be prevented 
by using wood braces with notches in the ends to hold the 
tubes in place. Care shall be exercised to maintain the true 
alinement of the strut structure when new tubes are used to 
replace the bent or damaged ones. This can be done by meas- 
uring the distance between strut points of corresponding mem 
bers which are not distorted and by reference to the drawings 
when available 

The United States Army has developed a kit for emergency 
use, Fig. 14, which, together with a welder, can be carried in 
any two-place airplane and set up alongside an airplane in the 


{ eld. 


Welding Aluminum Tanks 

The fuel tank, which is an essential accessory to the airplane, 
has been the subject of considerable experimentation and de- 
velopment The tanks used ten years ago were generally made 


of tin plate, although in a few cases brass and copper had 





been tried These tanks were satisfactory, in that they were 
durable and easy to repair The weight, however, of a fuel 
Table IV 


Weight in pounds per gallon of gasoline capacity as determined 
for various designs of tanks 


Welded aluminium .40-0.62 
Terne plate .72-0.86 
Brass 84-1.01 
Monel metal 1.03 
Stainless iron ‘ 1.00 
Copper 0.86 


tank made of these materials is a disadvantage. 
method of reducing the weight was to change 
with a lower specific gravity. Ninety-nine per 
sheet and the strong aluminum alloys come 
comparison of the weight per gallon of gasoline 
shown in Table IV, indicates that the weld 
is only a little more than 50 per cent of tl 


strong aluminum alloys should be heat-tr« 
\dditional protection to resist corrosion 
i strong aluminum alloy tank. 
fabrication used 
steel and brass could not be used readily wit] 
much as no satisfactory aluminum solder has 
which has strength and corrosion resistance 
time will wet a surface and flow easily into 
was some difficulty experienced by ° 
welding with the oxy-acetylene torch was 


the inexperience of the welders in handling 




















Methods of Repairing Welded Tubular Structures. 


this has been overcome to a large extent, and the 
tanks, where weight saving is a primary con 
made of welded 99 per cent sheet aluminum. 
these tanks, instead of being made of brass 
a specific gravity greater than eight, 
alloy castings with a specific gravity of less tha 

Welded tanks range in capacity from 25 to 
these by no means represent the limits, 
greater capacities have been constructed. 


area of these tanks makes it desirable to use 


maintenance in sizes of approximately 110 gal, than tanks 


Cylindrical tanks of heavier gage 
have also been used successfully. 
a corrugation, rosette, or some other means of 
for the expansion and contraction of 


welding is incorporated in the design. 


Welding Auxiliary Tank Connections 

The problem of fastening the auxiliary c 
filler-neck, flanges for gage connections, dump valves, et 
special attention. 
which difficulty was experienced on account of the 
breaking away at the weld because of vibration. 
ination of the joint indicated that cracks had 














preset 


past! 


: 
¥ 
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ial heating and cooling during the welding process. At- 
ts to reweld to stop the leaks were not successful, since 
were no means adopted for taking care of the expansion 
ontraction of the sheet. Che character of the cracks is 
in Fig. 17. It will be noted that the welding of the 
g distorted the sheet. These failures can be remedied 
circular corrugation in the sheet around the joints of the 
neck casting and the top of the tank and by separating 
two castings a sufficient distance so that the welds will 
nterfere. 

t] 


e material which has been used for lese castings has 


the standard foundry alloy containing 8 per cent copper 














Fig. 14—Portable Welding Outfit for Emergency Field Repairs. 


known as S.A.E. No. 32. 


ne which would have less shrinkage and would flow more 


A more satisfactory alloy would 


lv under the torch, such as the 5 per cent silicon-95 per 
iluminum, or the 4 per cent copper-3 per cent silicon-93 


nt 


cent aluminum alloy. 


e welding rod generally used for welding tanks has been 
‘5 per cent pure aluminum and 5 per cent silicon is better 
this purpose, especially for joining the castings and the 
metal. The same flux is used with either type of rod 
> per cent silicon, aluminum rod, produces a better weld 
a commercially-pure aluminum rod, since, its initial melt- 
point is about 1070 deg. Fahr., or approximately 150 deg. 
w that of pure aluminum sheet. The silicon also has the 
intage of solidifying over a range of temperatures and has 
w solidification shrinkage which allows it to absorb the 
erature strains set up in welding. There is very little 


erence in the tensile strength of joints made with either 
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type of rod, as tests made on pure aluminum strips welded 


with both types broke at about 13,000 Ib. per sq. in. outside 
of the weld in the annealed aluminum strip. 

[he corrosion of the castings which form the accessories of 
the gas tank is also important, and in this particular the silicon- 
bearing alloys, especially the 5 per cent silicon, are much 


superior to the 8 per cent copper alloy. The machinability 














Fig. 15. Installation of Welded Aluminum Tanks. 


of the former, however, is not so good and the alloy mentioned 
above containing 4 per cent copper, 3 per cent silicon, and 93 
per cent aluminum is a good casting alloy which has good 


machinability and also welds satisfactorily. 


United States Army Air Corps Instructions 

The following instructions, which have been prepared by 
the United States Army Air Corps, govern the repair of alu- 
I nks in the field: 








Welded Aluminum Tank Showing a Failure in the Joint 
Retween the Aluminum Castings and the Shell. 


“General—The welding of aluminum does not present any 
particular difficulties if the welder realizes that the melting 
point of aluminum is much lower than that of steel and, there- 
fore, requires less heat and more rapid manipulation. The 
melting is most successfully done with the oxy-acetylene torch. 

“Welding—W hen 
of weld is used. The edges to be joined are 


it is desired to join the edges of sheets, 
the flange type 
vent up an amount equal to about three times the thickness of 
the sheet \ flux is applied to both sides and the edges are 
then held together by small clamps and tack-welded at inter- 
vals of about one inch by melting the metal together at these 


if necessary with welding rod made from 





» of the riginal sheet lhe clamps are then removed 

the eld ileted by melting down the flanges, hold 

y the tore it an angle of 45 deg. with the work and in line 

t n veld ar progressing at a unitorm speed Little or 
etal is added from the welding rod \ round and smoot! 

id should be formed, well rounded on both the upper and 

| urtace 

lt there 1 nsiderable xide or heavy film on the sheets 
edges should be cleaned prior to flanging by immersion fot 


0 to 30 seconds in a hot solution of 10 per cent caustic soda 


10 per cent tri-sodium phosphate. The edges should then 


ve rinsed in a dilute 10 per cent nitric acid solution, followed 


] 


»y hot water in order to remove all traces of flux, as this flux 
has a tendency to corrode the sheet. The immersion should 
not be longer than necessary to clean the surfaces. If the 
aluminum sheet fairly clean, a wire brush or steel wood can 
be used in place of the cleaner. It is not always necessary 


to use a welding flux if the surfaces are clean, but if trouble 





Fig. 17. Enlarged View of the Welded Seam Which Failed, 


Shown in Fig. 16. 


is experienced, any good commercial flux may be used. Thi 
flux should be applied to the surfaces to be welded, and to the 
welding rod, with a brush. If the metal is slightly heated the 
flux will adhere and dry quickly. 

‘In joining fittings or sheet metal parts to the side of sheet, 
the usual fillet type of weld is required. After cleaning and 
applying the flux in the usual manner, the parts are tack- 
welded together at intervals by small applications of metal 
from the welding rod Che weld is then made by melting in 
a filler rod, fusing well with both sides of the joint. In this 
type of weld special care is necessary to avoid burning through 


the sheet. 


“Welds are very liable to pull out unless provision is made 
for expansion of the metal during welding. This is generally 
done by depressions or corrugations in the sheet. 

“Cleaning after welding—All traces of flux must be removed 
promptly after welding. Incomplete removal of the welding 
flux will cause corrosion. The flux can be removed by a 
scrubbing brush and hot water, followed by rinsing in running 
water or by treatment with a dilute solution of 10 per cent 
of either sulphuric or nitric acid, followed by rinsing in cold 


water.’ 
The Welded Fuselage Has Proved Its Worth 


Chere is a type of airplane structure in this country which 
might well be called standard. It has a welded steel tube 
fuselage, landing gear and tail skid. It has been developed in 
order to obtain maximum strength and rigidity with minimum 
weight and to use methods which are applicable to small or 
large production at relatively low cost for material, labor and 
overhead. 


[he safety factor in welded construction has been amply 
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demonstrated. It has been used in the fast 
nd in the largest bombers and transports. Many 


pilot owes his escape from injury to the resili 


military training airplane with its welded steel tubs 
undercarriage. There are few well-informed 
gineers and constructors at the present time wv 


een convinced that welding is a safe and reliable r 
joining steel. The airplane the next few years will 
to the modern craft. Production costs will be decr« 
oxy-acetylene industry must assist the airpl 

in this respect in order to maintain the present 
oxy-acetylene welding. 


The elimination of wood in the wing str 











Fig. 18. Chrome-Molybdenum Beams and Aluminum Alloy Ribe 


complished for a number of designs wit] 

short period. The structures will probably shov 
diversification in the selection of material and met 
manufacture than other parts of the airplane, but th: 
tion of welding has a promising future. The welde 
treated wing beam is one adaptation which gavé 
factor when tested in competition with wood and rivet 
minum alloy beams. The combination of steel-tube wing 
and drift bracing all aluminum alloy ribs, as shown in 
illustrates the advantages to be gained in the us¢ 
metals in.one structure. The multi-spar, weld 
wing is an interesting development of a structure 
all of the component parts are tubes and all th 
made by oxy-acetylene welding. The advantages are t 
rigidity and minimum deflection of the large, internall 
cantilevers. These examples are additional of the a 
by engineers of the wide applicability of torcl 


structures which are designed with high unit working 


CLEVELAND WELDING SCHOOL VIEWS 
THIS “AGE OF SPEED”. 

On January 16th, the day and night classes of 
land Welding School, together with wives and swe 
gathered at the auditorium of the school and saw 
picture presented by the Industrial Film Service (| 
entitled “The Age of Speed.” 

This picture shows the Twentieth Century Limit 
miles an hour; motor cars racing at 108 mi. an hour 
boats skimming on the water at 82 mi. an hou 
planes doing 246 mi. an hour. The picture, 
showed how oldtime mariners propelled their boats 





ley slaves, and then showed, by way of compar 
Leviathan docking. 

The “Age of Speed” is available for all schools a: 
neering and civic groups. There is no charge for 
ing of these films. 









Garage Has Welded Framework 


Welder Uses Scrap Pipe to Good Advantage in Construction 
of Two-Car Garage Which He Guarantees to be Hurricane Proof 





fT is onusust to pass 2 scrap frame of steel pipe, which illus- 
ard of any size without noticing 


t great piles of assorted sizes 


trates the ease of assembly of this 


type of construction, The illustra- 


pe, some of which may come tions tell a good deal about the de- 
: e } . ° 
use again as piping, but most tails and show clearly the simplic 


it destined to be remelted. Con itv of the joints which can be used 


dering the great strength of this The joints are not complete as 


aterial in a structural sense, it 1s would be required when joining 


nfortunate that more welders d pipe for carrying water, steam, oil 





{ t take advantage of the ease oi or gas, because even the small 





fabricating all sizes ot pipe into amount of welding used here is 





seful articles. 





two or three times stronger than a 


. iat: ans er half-inch bolt would be in the same 
There is no better or more eco- ‘ 

XN Side View of Completed Garage. lace 

: mical way of building permanent | : 

é railings, partitions, and other sim- The garage illustrated is twenty 
lar types of framework than by welding discarded pipe into feet square. The frame sill is 1%-inch pipe, also the ridge- 
he desired shapes. An account was recently published of a pole Che corner posts are 2-inch pipe and the three center 
large dairy building, constructed almost entirely, including posts are 4-inch pipe. The rafters are all 1-inch pipe, spaced 
stalls, in this manner. Another interesting job was done by on 12-inch centers. 14-inch pipe is also used for the diagonal 

florist, who found welding so useful in his greenhouses that braces he corner posts and center posts are set in concrete 
e adopted it for the entire construction of a new greenhouse posts in the ground, and hollow concrete blocks are used 
vering a full acre of ground, and ntaining an endless around the bottom for the foundation. 


variety rt applications of welded ping for bra ‘kets, benches, 1 ° 
: ' Pu = ; \ metal mesh was laid over and welded to the rafters, and 





ipports, etc. 1 —_ . 

to this was applied cinder cement and then a finishing cement. 
Ih recently a welder in a Chicago suburlb has finished he side and end walls were likewise covered with the mesh 
ulding for himself a two-car garag h 2 ill-welded and finished with cement. Metal window and door frames 
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Fig. 1. Front View of Framework. Fig. 2. How End Post Is Joined to Sill and Braces. Fig. 3. Side Brace Joined to Sill. 
Fig. 4. Detail of Corner of Roof. - 
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were used throughout The result is a garage which is per- 


fectly fireproof, an important factor because it adjoins a 
wooden frame building, and a fire inside the garage could not 
possibly endanger the dwelling. It is also well anchored, 
heavy, and rigid, and this is very advantageous in a flat coun 
trv subject to violent wind storms. 

Cost figures were not kept on this little building operation, 
because practically all the work was done in spare time at odd 
moments, and no attempt was made to save by skimping on 
material The welder was able to make big savings on the cost 

ft framework on account of his skill with the torch and his 
judgment of the strength of each connection, and consequently 
went to considerable pains to get the best obtainable on the re- 


mainder t the 


construction. 








Fig. 5. Side View of Frame. 


By using the same type of framework, and side walls and roof- 


ing of sheet steel, and being less thorough in the construction of 
the foundation, it would be possible to construct a garage or 
other small building on this same principle at very low cost. 
The interesting feature from the welder’s point of view is, of 
ourse, the framework. This kind of frame construction is light, 


strong, and economical. Added strength can be secured at trifling 


ost by fitting a few of the joints a little more carefully, and 
making complete welds at the important points. In fact, the detail 
photographs shown here indicate that where strength is essential 

















Fig. 6 Wire Mesh 


Applied to Welded Frame, 


good solid joints have been made on this building. To the layman 
it would seem that the uncovered frame is all ready to fall apart, 
ask for built up 
big as a conventional cast pipe-fitting. A welder, however, will 


whole job and guarantee 


and he would every connection to be heavily 


readily note the real strength of the 


it to stand up against a cyclone 


FOUR-DAY SCHOOL FOR PRACTICAL 
WELDERS 


week of the Automobile Show 
Williams 
Smith Welding Equipment Corporation of that city 


During the which was held 


last month in Minneapolis, the Hardware Company 


and the 





March, 1 


put on a very interesting program of welding instru 


work and with all deg 


from the Minne 


Welders working on all classes of 
of skill 


district, 


and experience were invited 


came to the city at their own expense and s| 


great interest in the work of the Four-Day School. Ths 
was approximately 125 with a maxi: 


Many of 
were blacksmiths with no skill at all and 


age attendance 


160 present on the second day. these wer 


welders, some 
little 


was conducted at 


had very experience. During each of the demonstrat 


the work four points in the room s 


the men could turn about and see the work being a 
lished, to the best advantage. The demonstration worl 
actual welding on castings and other broken parts whi 
been prepared especially for this event. Among the spe 


were Mr. B. P. Williams 


Eddey of the Hardward 











125 Welders Attended the Course Offered in Connection With Minneapolis 
Auto Show. 


par. ¥. in 


Gagnon of the 


Company, Mr 
Institute, Mr. Paul Smitl 
Institute, Mr. M. 
Stuart 

The 
until 


Sage of the Commercial Gas 
Dunwoodie 
Dunwoodie 


Welding Equipment 


time tron 230 


R. Bass, 
Smith 
program occupied the 
+:00 in the 


pictures, 


I Junwoodie 
and Mr. 


Corporation. 


Plumley of the 


the morning afternoon, February 5-6-7-8 


included motion demonstrations welding 


lectures on special subjects such as_ bronze elding 


welding, welding apparatus and supplies, liquid air and cut 
\ll of the demonstrations 
and talks. 
held during the 


were carefully explained 


lectures Plans are now under way for an 


Auto Show in 


evel 


school to be Minneapolis 


year 
THE ENGINEERING INDEX SERVICE 
INDEXES THIS shennan 


his journal is fully 
lished—in a set of 


indexed—every issue, as on as 


cards, which thus brings ready 

hand any article on any subject in this journal or in any 
1700 This 
Service to be 


Bridgeport, 


other languages. Engineering I: 
January, 1928, is 
Newark, Cleveland, 


Crerar Library, 


journals in all 
instituted in found in the P 
Libraries of Baltimore and 
John Chicago. 

New 


Engineering 


field who live or work in 
index to the Latest 
Newark, N. J., 
open daily 
convenient to all railroad stations. 


Engineers in any 
find 


Tersev \\ 
mammoth Literat 
Public 


The 


this 


in the Library of which has this j 


on file. Library is from 9:00 to 9:30. It 


It answers inquiries by 
or by telephone. 


WELDRITE ESTABLISHES NEW SHOP IN 
WALKERVILLE, ONTARIO 

Weldrite Sales and Service have opened a new 
Walker Road, Walkerville, 
Detroit. This shop will be very completely equipped to hat 
not only repair jobs but production welding on a large sca 
The equipment will include electric arc 


sistance 





shop at 


Ontario, just across the river ft 


welders, electric 


welders, and oxy-acetylene welding apparatus 


well as extensive machine shop facilities, so that a wide vari 
of production jobs can be handled completely within this 
shop. 






Proving the Merits of Structural Welding 


Typical Structural Joints Are Welded and Tested to Fracture Before 


Gathering of Architects, Engineers and Contractors at University of Detroit 


YVERY phase of the subject of Structural Welding was 
4 : ‘ 
k, covered at the meeting ot the Detroit Section of the Amer- 
é Welding Society held at the University of Detroit on 


ary 16th. The meeting began at 11:30 a.m. with a demons 


in the Engineering Laboratory, of welding structural 


ber with the D.C. and the A.C. arc, as well as electric re 
ince butt welding of small members. 
R. G. Richards, President of the Detroit Section, opened 
ssion with an account of the work being carried on by the 
: tur Welding Committee, which was formed four years 
: to cooperate with the Department of Building and Safety 
the City of Detroit in the investigaton of the 


Mr. 


which is composed of € 


f welding in structural steel fabrication Richards is 


man of this committee, ngineers from 


rger fabricators, architects, and welding shops. As a result 


e cooperation between the committee and the local building 
tments, Detroit and vicinity are far ahead of other com- 
ties in the structural welding fields. Exclusive of the work 

the fabricating shops, between a quarter and a half mil- 
lollars worth of structural welding was done during 1928 


al welding contractors. It was under the auspices of the 
tural Welding Committee that this meeting and demonstra 
- held 
A ¢ { iCKl 
R. E. Lawrence, Dean of Engineering of the University 


, , , . 
etroit, spoke on the part that welding is playing 1 


trict ] 


structura 


Westingh use 


Mr. A. M 
Co., 


steel fabricating, and Candy, of 


Electric and Manufacturing directed a 


nstration of arc welding on structural members, using a 


er of different makes of arc welders, both D.C. and A.«( 
xplaining the principal requirements of good arc welding 
e, both as to welding technique and desig f the joint 


wng this demonstration, the 


meeting was continued in the 


hall, presided over by Mr, H. A. Woolfter of the Swift 
c Welder Co. Mr. Candy discussed further the characte 
the welding arc, illustrating the | ts by means of an 


ector which threw the image of the arc and crater o1 
picture screen, affording an excellent opportunity to study 
. ster of metal and the behavior of the arc under different 
| ( \. Daymude, Chief Engineer Department of 
g Safety Engineering of the ( Detroit, ad- 
the meeting on the requirements of the city regard to 
ral welding, and explained the attitude of his depart- 
toward the substitution of welding for riveting. A con 
tive yet very open-minded attitude has characterized the 
the Department in this direction, and more and more 
ng is being specified by the architects and passed by the 


cooperation of the Structural Welding Committe: 


lin eee ‘ ae 
ng authorities have drawn up a code of specifications 


ung the use of welding in building construction. Detailed 

4 f all welding work must be submitted and approved before 
‘tual operations are begun. These plans must include spe 

itions, details of connnections and loads thereon, and a 


ule showing amount of welding, size of fillet beads, length of 


ads and spacing edge to edge of beads. Provision is 


lor proper inspection and tests, and emphasis is laid upon 





ireful selection of operators and the responsibility of weld 








different size fille 


—— 1 

ll uate n the 1 
( Ss “ess 

h } ] 

Nas eC exce c 

the cess t 


\llowable working stresses per linear inch of 
t beads, and for button or plug welds, are also 


nstructions. 


f structural welding in Detroit under this code 


nt testimony to the feasibility and practicality of 
iis field under proper supervision and regulation. 


ino 


g use in Detroit and vicinity is evidence that 
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‘zineering Laboratory of the University of Detroit, 


Architects, Engineers and Contractors Witnessed 


Jemonstration of Structural Welding. 


ricators are awakening to the distinct advantages 
ations of structural welding in other sections 

re described by Mr. Candy, showing a number 

ti shop buildings, bridges, and other structures 
and also by Mr. H. M. Priest, of the American 
wl described the construction of the eleven- 


the Homestead Hotel, Hot Springs, Va. Mr. 


the Lincoln Electric Company, exhibited a 
ving the shop and field welding on the Upper 
ice building in Cleveland. Each of these 

ted the advantages of welded construction which 


uctural jobs described, and pointed out 
intages which can be realized with continued 


re general acceptance of welding 


gram, the meeting adjourned to the testing 
e a number of typical welded structural joints, 
for 
ads, some of the welds being in tension, some in 
3oth fillet and button welds 


results of 


made up during the meeting, were tested 


ind shear. 


the tests, the 


which are recorded in 


gether with the facts and evidence brought out 


ing, presented the case for structural welding 
y, and gave the architects and fabricators present 
‘e in the welded joint, and- ample reason for 
lication of welding to the erection of their steel 
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Typi 


of Simple Welds 
as Well 


Specimens 


Tension and in Shear, as 
Structural Joints, Were Made Up and Teste 
The Resu! 
the 
of the Tests t/ 
Specimens Strength 


Than the Estimated Theoretical Strength 


to Failure During the Meeting. 
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Developed a 
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1929 










€ 1g i were ed a success \ 
attended, which included about 50 supervisors of 
irchitects, structural engineers, contract welders, and 
s of welding equipment manufacturers Genera 
Westinghouse Electric and Manufacturing Ci 
c ( Swift Electri Weld ( Electric Weld 
Co., Seneca Welder Corp., Central Steel and Wire 
Steel and Wire Co., Koro Corp Air Reductio1 
\. Roebling’s Sons Co., Pu Compa 
s of the program of the meeting ling sketches 
S mens, may be obtained from Mr. R. G. Richards 
Vire Fence Co 10371 Northlaw AVe Detroit Mic 
; t ng of the structural Welding Committee has been 


efficient and constructive. With whole 


etween architects, contract welders, mant 
9° equipment, and the city building officials, ; 
coming for every question and a soluti 

v lem as thev a S¢ with substant 
) Richards and s committee a ser\ 
their visior d ‘ eet ge efforts 


hearted ci 


lacturers I 
hnswers 
n tor 


ing 


progress 
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Structural Specimens Before and After Tests to Failure. 


Test Data on Demonstration of Structural Welding 
Detroit Chapter—American Welding Society—Engineering Building—University of Detroit—February 16, 1929 








Estimated | mate 
Veld f ud to {f ed f Grade of 
1ding Bead Size : racture / 1d Strength of Weld , fe ‘elding Wire Remarks 
Tension ve” Butt 38,000 $5,370 18150#/Linear Incl 160 (senera Roebling ; 
182004 /Square Incl Electric dx Bare Broke in weld. 
lension ¥e” Butt 38,000 35,570 14200#/ Linear Inch 160 W estinchouse Page-Armco Broke at junction of 
378004 /Square Incl ¥@ Bare weld and parent metal. 
Shear ,” Fillet 53,000 76,490 7649#/Linear Inch 160 General = ype “F” Broke in plate, then 
Electric vo Bare by shear in weld. 
hear and 32,000 175 92502 /Linear Incl 150 Westinghouse Page-Armco Broke in weld on one 
lension +” Fillet % Bare side of plate. 
t8” Welded 31,000 80 15740#/Per Hole 05 Seneca Roebling Sheared in weld. 
Shear up hole 303004 /Square Incl #z Coated 
Shear Qe” Fillet 32,000 87,430 10900 #/Linear In« 80 General G. E. Type “F” Sheared in weld at end 
Electric #2 Bare “B.” Min. weld area 
in 6 should read 1,060. 
Shear and ” Fillet 23,000 $1,990 8200#/Linear In 0 l ! Lincoln Broke in weld in Ten- 
Tension dz Bare sion Flange. 
*. Shear and ,” Fillet 21,000 14,840 3820#/Linear Incl 05 tesa Pie baie i ok 
Tension dz Coated 
: Compression Test on 80,000 0 ) Sen Roebling Column © be nt, tacks 
Tack Welded Column ¢s Bare held. 
Tension 18” Welded 62,000 59,950 ( W estinghouse Page-Armco Broke in plate, 53300 
holes 1 Bare square inch (plate). 
: 14” Fillet 
Shear 14” Fillet 3,000 4,010 14014%/Linear | \ Se ~ Roebling Tearing weld due 
* Bare to bending of angles. 
. THE CONSTRUCTION OF TRUCK TIRES fs h pressure to balloon equipment. Wherever possible 
a ree mn address Lad W. Starz Fireston F t lvis t se 24” tires as this will often avoid trouble 
: er ( given before Society Auton ngineers, Nor t ywrake drum clearance. The minimum 
Ls Portland, Ore.) th the nearest point « terference 
P = casi approximately ba ee ng alas sag The tire should not extend bevond the 
¢. This considerably cot etna _e ges. It wheels rub against the fenders with full de 
; tained, the « a mene gs. Special attention should be given to the 
eels The practice ¢ ve s t ne ft S es . - a9 7 
— 1 1 coy ssar tor the telloe in order to provide 
io om oo od eee renee rum clearance,.etc. Whe welding 
ele g in place If ne s KeS art vit at ( 4 tga 
é cut down steel wheel it should be oftset 
ve left somewhat ger tha ss and ft ; ; 
; the proper lengt This es a» t enter line through the spokes, in order 
1estion of prope » clamimmee ta test. as tant clearance Therefore the center line 
Se 1s was ev . , y line with the center line of the spokes.” 
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PROFITLESS WELDING DOES NOT PAY 
By J. D. Tierney* 

PANHE objective of most welding job shop owners in going into 

| the The 


which 


business of welding is primarily to make a profit. 
this 


with the 


which are spent in work and materials 


are used in conjunction labor are the things which 


have to be purchased at a certain price and resold at a 
higher price, an ample figure to allow for a legitimate and justifi- 


a le pront. 


The progress and success of the welder’s individual business 
will depend largely on whether the thing he has for sale, his 
services, are made up of cheap materials and inferior workman- 


whether 


up or 


| he purchases quality in both materials and work 


manship and in turn furnishes either “price-issue-only” service, or 


y’’ service to his trade, his customers. 


The Customer Is the Life of the Industry 


When all is said and done, the buyer of welding service is the 
life of the welding industry. The very heart and soul of pro- 
gress in welding depends on how much welding service will be 


N 
purchased by those customers who can use it and it is a deplor 


able spectacle to watch the retrogression of welding job shops 


these 


buying cheap materials and inferior 


and welding businesses, in which the promoters of failing 
muUsinesses ha V¢ 


succumbed to 


ibor and then resort to the 


“hurried-up-slip-shod” practice of 


producing the customers’ wants and needs as cheaply as possible; 


with the result that the work in due time fails, and proves un- 


satisfactory to the buyer—eventhough he be a “price-only” 
buyer 
Competitive Bidding Is Tough on Profits 
Step into any of the larger cities and industrial centers of the 
untry, make a tour of the welding job shops with a specific 


welding problem which gives promise of a few thousand dollars 
Make your 


or no room for misinterpretation as to the specifications you 


worth of work 
little 


require 


inquiry a very binding one, with 


that the 
understands what is required of him to 


in your welding problem. See to it welding job 


shop owner thoroughly 


complete the work and make it specifically clear that the work 
will have to be guaranteed to your entire satisfaction. THEN 
TELL HIM THAT NINE OR TEN OTHER LOCAL 
WELDERS ARE BIDDING ON THE SAME SPECIFICA- 
TIONS. Do this very thing with ten job shops which are in 


the one city or in close proximity with each other, then go back 


to your office and wait developments. 


Such a test will reveal why so many job shops fail over a 


period of time. It will tell a story which is very important t 


the job shop welder who desires to progress and succeed and he 
can learn why many shops are now losing ground and why some 
succeeding. 
Quality Not Sold at Bargain Rates 
There is no profit in buying quality materials and hiring skilled 
workmen and 


few shi ys are 


selling these quality issues at “cut-throat-rates,” 


any more than there is profit in buying inferior materials, hiring 
unskilled workmanship and pawning them off on a “hurried-up” 
basis to users of welding service, even if the users might be the 
greatest cranks in the land on the subject of “price-only.” 
Most job shop welders who are going along successfully with 
their business will tell you that their sales trouble is not the kind 
of educational work which is known as “missionary work” where 
which shows him 
how welding can help him cut costs and increase profits. 
tell you that most of 


designed to d 


the prospective buyer learns something new 


They will 
their advertising-selling efforts have to be 


“revival work” have to build 


where they new 
confidence in the mind of the prospective buyer, the kind of 
confidence which will eventually, if he is treated right, teach him 
that welding can be done right, for a right price, low enough to 
allow him to increase his profits by using it. 
Customers Must Be Satisfied 
It is no secret that the successful job shop owners look to 


their customers’ satisfaction and profit before they consider their 


own individual profit at all. Their customer, whether a prospec- 


a repeat one, is their first consideration. The customer 


Veriden, Conn. 





must first and always profit or the transaction is goin 
fatal to 


blow, the 


him and if his confidence in welding is dealt 


welder who kills his confidence not only robs 
f a customer, but also robs the industry as a whole, fr 


dreds up to thousands of dollars which might have gon 





industry through the disappointed customer's uss 


which could have been rendered in a manner profitabl 


customer and the welding job shop owner. 
Avoid the Profitless Jobs 
Sooner or later the “price-cutting-practices’” and 
both the 


extreme, the “profiteering-practices’” wreck 


seller of welding services and it behooves the welding 


owner who wants to progress, to sacrifice all opportu 
gets for undermining his own business and li 
often a good rule to pass up the job which dictates that 
is too high, provided one has figured accurately and 
cannot be sold for less than 


times the 


satisfaction 
Many 


“price-cutter” win and give him the work. 


quality and 


been proposed. “price customer” w 
When work 
this manner it is good policy to follow up the “pri 

and be on the job, when the work fails and tell him 
failed. To this 


fetched, patience trying procedure, but it has prove: 


frankness why it some, 


one, because there are some buyers who will fail to list 


educational advice which we might term “preventi 
will 


advice we will call “remedy.” 


Be A “Doctor” 


High quality materials and skilled welding workm 


very readily and willingly, after being hurt 


sold at the right price and profit to prevent dissatisfacti 


to buyer or seller and they are also a remedy for 


have contracted “welding-experience-sickness.” 
Inferior quality materials and unskilled or skill 
workmanship which are sold at a price so low, as 


hurried up slip shod procedure control, are the menaci 
of the welding industry. 
The 


remedy,—or be a 


moral is,—be a “doctor” and prescribe preventi 


“germ” and keep on destr« 


victims become patients of the “doctor.” 


WELDING AT THE BRITISH INDUSTRIES 
FAIR 


\ circular received from the British Oxygen Compar 
an interesting account of their exhibit at the British Il 
Fair which was held in Birmingham, England, Fel 
March 1st. The circular that the 


1f the exhibit was the demonstration of 


ri1ar 187 


ia 
states ( utstanding 

eight different t 
xygen cutting machines, including a locomotive frame 


machine, universal machines, and machines for cutting r 


rectangular bars and structural steel sections Demot 
were also made of cast iron cutting and of hand cutting on 
up to one inch thickness. The exhibit also included disp! 


many different types of welding torches and of a nun 


types of industrial equipment fabricated by oxy-acetylene 

ing. A group of experienced technical representatives wa 

tained at the exhibit to discuss welding and cutting witl 

ACETYLENE FLARELIGHTS ILLUMINAT! 
ENGLISH MILITARY CAMPS 


An English military organization recently | 


used ic é 





flarelights to illuminate their camp, both exterior and 





\ novel light was designed for tent use in co1 





small cylinders of dissolved acetylene. In a tent fort 


square four lights were sufficient to furnish suitable 





tion with reflectors of a special type to prevent shad 
is stated that anyone within this tent could read and wt 
comfort. In the hospital tent five lights were used a1 
so arranged that any section could be left in shadow. A 


lene was also brought into service here for instrument st 


zation, a gas ring being supplied from the same 


which provided gas for illumination. 








Welding Copper, 


Brass and Bronze 


Welding Characteristics and Strength of Alloys of Copper, Tin and Zine in Var- 
ious Proportions, and Procedure for Successful Welding By Torch or Metallic Arc 


By Ira T. Hookf 


ist of copper alloys available to the 


MmHek welder is too com- 
| plex to admit of a comprehensive treatment in this paper. 
e have, for instance, copper alloying with tin, zinc, nickel, 

ganese, silicon, aluminum, silver, iron, cadmium, lead, phos 


rus, arsenic, bismuth, antimony, mercury, cerium, chromium, 


It, beryllium, gold, magnesium and oxygen. of these 
Zinc 


ditterent 


Some 


ments make a large number of distinctive and 


alloys 
(15) 


pper, for instance make no less than fifteen 


in common use under different names and all more 


And 


or 


s distinctive in physical and chemical properties. when 
l pny 


ve come to combine two or more of these elements with copper 

ybtain several hundred alloys which are in more or less com 
use and several thousands more of possible alloys. 

Scope of Discussion 

this paper, therefore, we shall confine our attention ex 

vely to those alloys of copper with tin or zinc or both and 

welding characteristics. Even limiting ourselves to these 

e metals, we run into a large number of possibilities—particu 

when we take into account the additional elements necessary 

r satisfactory mill processing, however, it is our present pur 

se to confine our attention to alloys of copper and tin, copper 

nc Or copper-tin-zinc which have proven satisfactory 

ugh the years and it is hoped that it will be possible to de 

e these alloys in such a way that you will be enabled to 

enize the good features of each and likewise its limitations. 


Physical Properties of Tin, Zinc and Copper 


et us first get acquainted with the three metals. The physical 


perties of interest to the welder may be stated as follows 
Item Copper Tin Zinc 
> Gravity 8.9 7.3 7.1 
S Heat at O°C 0936 0559 0935 
ng Point yr & °C) 1981 (1083) 450 (232) 787 (419) 
ng Point yr & ¢°C) 4180 (2310) 2900 (1600) 1706 (930) 
Coef. of Expansion °C OOOOLT 000023 000029 
rmal Cond. % of silver 74.0 15.0 27.0 
e Strength, lbs. per sq. in 
As cast 20000 O00 10000 
\s forged 20000 
As cold worked 60000 5000 21000 
Welding Characteristics of Copper, Tin and Zinc 
Tin 
m is a soft white metal of unique properties. It is the only 
tal available, non-toxic in character, for coating iron and 
7 per food containers. It remains relatively soft and mal- 
ible even when severely cold worked but it acts as a hardener 


opper making, when used in certain proportions, a glass hard 
nze that tool steel will scarcely touch. It is an essential and 
iluable constituent of soft solders and aluminum weld rods 
It melts at the extremely low temperature of 450°F but has 
remarkable temperature spread between its melting point and 
boiling point. If protected from oxidation, it can be heated 
ugh the white heat to the melting point of steel before it boils 
adheres readily to steel, cast iron, copper and brass spreading 
rmly over the surface in a smooth impervious coat. 
as such, is of little use to the welder except as a soft 


or tin coat but as will be seen later, is extremely valuable 


per presented at the W elding Conference held at lowa State 


ge, Ames, Iowa, January 16, 1929. 


esting Engineer—The American Brass Company. 


when a é vith copper—the bronze of antiquity and the 
mode metallurgist 
Zinc 

Pure zine is a bluish white metal only slightly harder than tin. 
It is used coating steel and cast iron, giving the familiar 
galvanized iron. It is rolled into sheets and drawn into wire but 
is the case of tin, the cold working of zinc increases its 
strengtl moderately and it cannot be used to carry more 
thar light load 

Zinc melts at 787°F nearly twice the value for tin but its 
boiling point is only 1706°F compared to 2900°F for tin. 
If heat e presence of air to a red heat, it burns rapidly 
throwing off large volumes of zinc oxide smoke which is quite 
bjectionable to the welder. Zinc, therefore, as a pure metal is 

no value the welder but, like tin, it forms with copper an 
inusually valuable alloy—our familiar brass. 

Copper 

( er is by the most important of the three metals under 
liscussiot This is true both from the welder’s standpoint and 
from the standpoint of industry generally. Its distinctive red 
col ts mbined strength and toughness, its high heat and 
electrical conductivity and its non-corrosiveness make it unusually 
valuable Its melting point of 1981°F is within convenient 
rea the usual welding methods and yet high enough 
to1 e welded copper containers safe for the common industrial 
processes using heat 


While the ppet 


1f commerce is one of the purest of metals, 


ing 99.93% pure copper as it comes from the re- 
( per is not simply copper to the welder. It is necessary 
to g to its life history somewhat before we can predict its 
velding characteristics. The welder meets with two kinds of 
copper and there is a marked difference in their respective weld- 
ability. This comes about in the following way: 
Copper is usually received at the refinery as rough, flat slabs 
illed “anodes.” The anodes contain appreciable proportions of 
metallic impuritie These impurities are taken out most con- 
eniently by the electrolytic process whereby the copper anodes 
ire ng iting bath and the copper transferred to a sheet 
pper cathode by the usual electro-plating process. These 
ithodes of nearly pure copper are then melted up in a large 
reverberat furnace from which they are cast into slabs and 
ba r making sheet copper, copper wire, etc. 
It is this f melting process that gives electrolytic copper 
its distinguishing characteristic though the copper takes its name 
from the iting process immediately preceding the final melting. 


Copper at normal air temperatures is unaffected by the oxygen 
the but the heat of the reverberatory furnace an appre- 
able amount of the copper is oxidized and the oxide dissolved 
e molten ¢ ( In order to reduce the oxide, green poles 

ire thrust into the hath, the oxygen going off with the hydro- 
rom the wood. This process is never carried far enough 

to rid the melt of all of its oxygen. Hence, there is always left 
electrolytic copper .03 to .07 of 1% of oxygen in the form of 
cu idle It is this small amount of oxygen that is the 
distinguishing feature of electrolytic copper. This amount of 
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ct ( ve e t veld it. the copper wot result I this 
‘ ‘ t Wa ' reducing agent is usually empl 
t t elting temperature slig \ since a ch smaller amount of copne 
rr ‘ elect t! ( re | Ss Ser i renner leat ot 200 ft 00 
t 4% r le is é Instead a smaller melt of onlv a fe 
ed ¢ 1 i t t mer gots, cle xi re 
I L i mploved rr this purpose are phosp 
j +] e, 2 rr cadmium Since it 1s 1m 
i ere Clic thie 
, vercent KX Vue the heat ex 
t t \’ ACS + ‘ 
‘ emall vint t t } t ( 
that a sma mount wil i smal im t remaining i \ 
evi ‘ veld ne te ID-oOxX ¢ I yore is an except 
, the borid loes no l] t the 4 
( t t greater tha 0 ve fs © alloy w 
‘ 1 floats fF jy slag 
' | - The latter , noa om in the lag 
l } , f oe er ce idized with anv ot the a 
. Cadi repeate 1@a mS . 
t i t greater facility ind the wel vill 
: 2th of a similarly made weld in ele t 
i i esa i result of the cupr ~ : , e z R 
a2 , ' there tore idvisable in all cases where m«e inl trengt 
diff i lt the weld be made in a redu Qg : ; 
, ' veld is desired to use deoxidized copper 
i rogen and carbon-monoxide of the ‘ f : , 
coll ‘ P : : made in electrolytic copper itself, it 1s ett 
. Cre I ‘ pt xide on the contact surtace 1s : . , 
1 + NOT , , tee! , ed copper weld rod We can then be sure 
( spons er v »f course has little strength : ; ; 
es re igh we know there will be a surtace of weak 
t ud ttle trouble if the effect were all ' ; ' 
Age se andths of an inch back from the contact p 
‘ er weld rod would alloy with the spong: 
per and gi juate strengtl Hydrogen, however. has Heat Conductivity of Copper 
’ es e€ red hot copper several thou lo the welder familiar with the working 
_ 6 an js as | one ‘dle > nenal , : 1 
ering the cuprous oxide, the usual ne other source of difhculty is encountered #1 
t I take )] nd spong oO - n 7 —_ » . . 
1 ste cage Af nge copper and water vapo pper. This arises from its high heat conduct 
7” ARS MIE FACUurty t diffusing erty being nearly the same for both electr 
t - thie ed t 1 tal tl it 18 possessed by the hvdroget j : } 
Hy ae NYU OgeH ypper, we tind the same difficulty with bot t t 
cnet ressure 18 reat | tending to lisrupt he ' r ire 
| ipt the copper Mor score. Of course the high thermal conductivity of copper 
that tn the cuprous xid 1S USL I] ound long grain houn 1 
: latly ‘ound along grain dow this metal unequaled when used in heat transfer appar 
daries so that the acti rogresses. hvdroge iff g in “al ; 
' progresses, hydrogen diffusing inward is radiators, heaters, evaporators, refrigerators, et 
: the : vnich cannot diffuse outward, wedge In welding steel or cast iron, the heat transfer back 
ressure 1s rime ret We grain ‘ Ing > > } } P , . 
: en grains causing a weakness whic weld is relatively slow Not infrequently a_ piece 
persist atter the copper as becom ol ° , 
ie cold welded, particularly with the metal arc, and the bass 
Not a tew welders are under the impression that if they us not brought up to a discoloration heat an inch back fr 
/ ] ow | . on [- neni 7 = 1 ‘ . ° ° ‘ 
e correct weld rod a flux on electrolytic copper sheet, that weld With copper this is not possible T he eat fl 
hy Wy, 17 trana 1 _ . . e . . ‘ 
they wi btain a strong bond Numerous patents have been from the weld is so rapid that more frequently than other 
taken out on weld rod material with this in mind. Some of thes« is necessary to have the copper red hot an i ron 
1) aml ¢ . — ag . < : . > . 
eclal rods carry appreciable amounts of. silver But whether from the weld before we can secure fusion at the welk 
the electrolytic copper is used as a weld rod or as the base metal this reason is difficult to ld copper with the metal at 
t reason, it 1 imcult to we copper v t ala 
' oth, e or the othe t the above described weakening ut preheating it Also for this reason we innot 
; t } 1 _ . —— ' e 1 
effects 1s apt to obta We cannot expect a weld in electrolytic idvantage of the high heat concentration in. either the 
copper to develop more than 15,000 to 18.000 Ibs a a Ra ee” : 
’ per | r the carbon arc 
te Sile¢ stre eth 
Copper Alloys 
ere art wever, several exceptions to the above statement PP y 
Some tests recently made on resistance butt welds indicate a higl When we come to discuss the familiar « ( 
strength approximating that of soft wrought copper In this is “bronze” and the still more familiar alloys 
case the atmosphere is excluded from the weld metal, the latte: which we call “brass”, we encounter a large numbet 
ler compressive rather than tensile stresses and there is littl whose properties cover a wide range. Bronze is the 
chance for selective freezing on account of the speed of. the known to man. We have many articles known to be 6000 
process \ strenetl f from 23,000 to 28,000 Ibs. per sq. in. was It has long been valued for its. strengt 
° ' ' 
tained in the above tests toughness and wear resistance as well as for its 1 t 
Another wa — the trouble with electrolytic copper e beauty of its color and its clear, ringing 
, ; ye - el] Th ii jaw ia Yeewents 
vi may be avord s by the use of brazing solders whi ells. The welder, however, is interest 
) 1 ' - tino nraner > > | h 
meit at approximately, 60° | These brazing solders are fre S g properties ot the metal and th 
rf ; ; ites ee a ne 1d 
er ‘ S6 ‘1 the vt tlate | form mixed with flux lf the LILILYy if Lie nnishned weid, 
: . 
j ‘ : 0 nur ses 0 1 Tt) nec ne prit 
: . ; ‘ bra g solder is melted‘ and allove: I ITpOse f identification, the pri 
‘ ‘ ‘ ted bel with r r t interest t t] We 
‘ opnet , temperature which does not disturb th ted t w wit remarks of intere 
Ito tne pt 1s Kile Hence a good strength Bronzes 
tf ~~ 
' : silt Vame, p 
| i e ma é ‘ t silver solder w 1 melts st , 
' ; : Pe I 
Wer j if 14°00) | re temperature de es not aftect thre Get PI al ‘ 
tribut 1 | the rT s Xk Pr ictically all eléectrolvt . 11 Vf 
. . . 2 . , : copper Excellent t oh \ 
Wire Is s eC! lered and excellent strength obtained 
1922°] (;reater strengt 
Deoxidized Copper copper. Good wearing resist 
refineries dis tinue the poling of the m« lten copper whet 0) 10 “10% Ph »sphor* 
there 1s still .038 to .07 oxveen in the bat! Chev could continue Characteristic bronze « 
the reaction until all ot the oxveen was taken out but to do s than 5% bronze but not s I 
|! endanger the metal from the absorptiot f carbon mot 1832°F. Excellent wear 1 sta 
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\ ; great variety of purposes calling tor 
: good casting, hot working and non-corrosive 
) | Pa , y +] + 
7 me ae oe Jens nem ao erties. Widely used for bronze welding 
white I U se l u t its \ ts at 1625 . 
eauti es N ) S Ss r el] 
metal but phosphorus is if metal is t Welding Characteristics—Tin-Copper Bronze 
e ised wr «bearings ( called ‘bridge \]] the true b zes are readily welded with any of the 
bronze eing used r g plates . w in comm n use. The tin constituent, though it has 
lraw bridges, turntables trem " ting point, has such a high volatilization 
) Speculun mur ” Hard and brit g ittle trouble on this score. The metal melts and 
tle White Suritace « wolished f Lise low etl The higher the tin content, up to 30% 
is mirror eflecting telescope Cas tal fl vill be the bronze If the tin content gets 
ily veve he metal is too brittle for general use. 
a Flux for Bronze 
( ised 
mo O; ‘ : E; . | t if the bronzes, a good flux is necessary. 
ee ail tect the molten metal from the air and other 
eanse it from the oxides which are formed 
Brass 
I i) satisfactory flux except for the fact that it 
re a large Numtoe I brass mixt eve = é t ging glass which is difficult to remove 
t to the straight pper-zine brass there 1s a great the ed w More frequently, therefore, borax diluted 
similar alloys wi rious addi leae kel um carbonate is used. Sometimes ammo 
Wwanese or Iron lhe latter are t tensive to be dealt le is added to the flux as a cleansing agent 
ere so that the following list shows y the principal div 7 : 
the straight copper-zinc series Liquation 
sit \ e. prope RS. ¢ te il geneous solid solutions such as for in- 
t per and nickel, alloys of copper and man 
88 9 + Great variety of reddish-e or bronze col ganes¢ d : pper and zine containing 30% of zine or 
ored allovs in this gt Handled der s. Of e mixtures of two or more solid solutions 
i cme te “nmcetel trae fere portions of the constituent metals. In 
“Gilding”. “Rich gold metal”. “Tombac”. etc mi the different solid solutions have different melting 
Has greater strength, ductility and springiness ent, the alloy does not freeze or melt uniformly 
than pure copper. Melts 1860 to 1920°] ( ate it first one and then the other of the two or more 
: 85 20to13 “Red Brass Sometimes called “brazing  soluti : ( e melting causes difficulty in hot working 
brass” because of the fact that it can be tiie ( simila selective freezing causes trouble resulting in 
brazed the spel te IKders without itself rack lines VeakKness, OT porosity. 
being melted. Of great importance commer This t is nportance to the welder. He must know 
cially on account of it reneth. toughness: et the met s using is subject to liquation or not and 
ductility, n-corrosiveness Melts at 1830 t leans t trouble if it is. Thus the 10% tin bronze 
to 1850°F S| e) en melted into a weld may show porosity 
a ; T ti e weld pool is large or the freezing is sufh- 
ent SLOW Ct ( ther hand, if the metal is cooled quickly, 
25, ais a pe elect ( f duced to a minimum and the weld metal 
Used ian eal eae “ st This fact is of general value. [Freez 
for a strong. ductile. toug netal of a pleas re t time it 1s never instantaneous as are some 
si ella +: Medes 1670 e1 reacti Hence we can always improve our welds 
P 12 to 37 + Renes snltahis tn nat th met ubject to liquation by quick cooling 
a, ee ae —_: t bronze) is only slightly subject to liqua 
cites ait eal aieaiiie ane ef t 0 ‘ somewhat more so. When we have a 
ae CO ae ee client corrosive: ( g 12 tin or more, this matter of quick freezing 
resistance t sea wat Melts 1630 F t wat , 
1670°F Welding Characteristics—Brass 
30 “Brazing solder Uses as a a idil ed the oxy-acetylene torcl As in the 
spelter r solder v ted m Melt U1 s necessar Owine to the rapid 
at 1560 F t possible tk us¢ brass asa metal arc 
Copt sheet with a metal electrode of a1 
re large ! 1 ‘ t « ‘ 1] s ¢ t vere the brass sheet s tl the art 
i w which have ‘ e eng re | at ind the brass However very tre 
I spec rest ft tl we € I he thers ma he bta nec \ lavine il oA pl s 
the artist be it s it ese br e rod on the unt and 
\ h é l¢ ywOoSitive ile I the ar( 
Zim ind the arbor eing tl negative 
0 u ( S { 
90:10 g etal exce t hapes may e welded th its W 
s cast metal. Use os ( t thereby a simple fusion weld 
29 } ” | oth. t ( s the use of a lower melt 
ess tilit t the brass need 1 be melted at all 
Used ense t t Mi v br e, which melts at 1625°F, will 
720°] eet nl it a dull red cat Man 
) Var ; H{ ot low per 11 manganese and iron, 
t 0-50 brazing solder 1] 
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used if it is desired to match the color of the commercial bronzes. 

Brass is not subject to liquation, nor is it at all red short. Its 
heat conductivity is greater than that of steel but is less than that 
of copper and we encounter no difficulty on this core. 


Welding Characteristics—Copper-Tin-Zinc Alloys 


Of the three alloys mentioned in this class, the 60 copper, 1 
tin, 39 zinc mixture is the only one of large interest to the 
welder. The Ordnance bronze can « 


f course, be readily welded 
when precautions are taken to use a flux and avoid liquation. 
lor purposes where Ordnance bronze would normally be used, 
as for instance, in heavy bearings, etc., the 10% Phosphor bronze 
would work better and give similar results. Similarly, while the 
Admiralty metal is readily welded in the same manner as brass— 
it is not used as a weld rod as the high strength yellow bronze 
mixture flows so much freer and gives so much greater strength. 

This latter alloy, commercially known as Tobin Bronze, has a 
large place in the welder’s stock rack. It is by far the strongest 
mixture in this ternary alloy series. It flows readily, shows no 
excessive swelling or shrinking, is tough and ductile at all tem- 
peratures (is not hot short) and it has little tendency to absorb 
vases but freezes as a dense metal in the weld 

Dr. R. H. Thurston working originally with the U. S. Board 
from the year 1875 to 1881 on strength of bronzes made an ex- 
haustive series of tests on the strength and ductility of the 
copper-zine-tin series. His work is summarized admirably on 
the triangular diagram shown as Fig. 1. 

This diagram makes an interesting study. It includes all of 
the brasses, all of the tin bronzes, and all variations of either of 
the three constituents, copper, tin and zinc, from zero to 100%. 

The diagram is based on the principle of plane geometry that 
the sum of the perpendiculars from any point within the boun- 
daries of an equilateral triangle to the three sides is constant and 
equal to the altitude of the triangle Hence, the three vertices 
can be taken as to copper 100%, tin 100%, and zinc 100% respec- 
tively and the three altitudes divided into percents. The side 
opposite the copper vertex will of course be zero copper, the 
side opposite the tin vertex will show only varying proportions 
of copper and zinc, or brass in other words. Similarly, the side 
opposite the zinc vertex will show only proportions of tin and 
copper or the true bronzes. The location of any composition of 
these three metals can | 


} 


ve shown in the triangle by a point located 
1y the proper percentages measured from the respective sides 

If we make up a large number of cast bars and locate them in 
the triangle, as was done by Dr. Thurston, we can write the test 
results on each point. Contour lines can be drawn through points 
of equal value as shown in the figure. 

Several things are at once apparent from a study of this figure: 
(1) Copper must be present 42% or more to have a strength 


greater than a nominal 15,000 Ibs. per sq. in. (2) 10% of t 


in is 
equivalent to 30% of ainc in raising the strength of copper. 
(3) With 13% of tin, copper-tin alloy reaches its greatest 


strength about 47,500 Ibs. per sq. in. (4) With 42% zine we 
obtain the strongest brass at approximately 52,000 lbs. per sq. in. 
(5) In the copper-tin-zinc mixtures, we obtain a peak strength at 
tin 3%, zine 42%, copper 55% 

The ductility is not shown on the diagram but if we draw 
nearly a straight line from tin 10% copper 90% to zinc 45%, 
copper 55% we will find the group of alloys combining the great- 
est strength with good ductility. The alloys grouped about the 
line from tin 25%, copper 75% to zine 55%, copper 45%, are 
extremely hard and brittle and for this reason have limited use- 
fulness 

In 1876, some five years before the publication of Dr. Thurs- 
ton’s work, John A. Tobin of the U. S. Engineering Corps 
patented the alloy known as Tobin bronze. This is a_ high 
strength yellow bronze of approximately 60% copper, 1% tin, 
39% zinc composition. As will be seen, Tobin bronze is very 


lose to the high peak of the diagram, a little of the strength 


being sacrificed for greater ductility. 


( 


Summary of Welding Procedu 

In the use of these alloys, we must determine 
weld is desired (where the base metal is melt 
with the weld rod) or whether we shall have 


the base metal is not melted, the connection bei: 
use of a filler rod having a lower melting point 
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re 
whether 


ed simult 


a 


an 


a weld in 


j 


g macde 


welding steel with steel or cast iron with cast iron, a fusi 


1 


is imperative. The molten steel or cast iron weld rod 


adhere to the steel or cast iron base if the latter 


Quite a different condition prevails in the use of the 
alloys. Many times the strongest possible weld is obtained 


the weld rod is fuzed onto the base metal when 


a dull red. Viewed from the standpoint of e 


be not fu y 


1 
+} 


ffect on t 


metal, this is a very desirable condition of affairs. It 


established that the lower we are able to keep 


perature on the base metal, the lower will be 


Copper -/00% 


Copper = Of 


1/9. / bt her Thurston 


Contour Lines Are Drawn Through Points of Equal 
of Different Proportions of Copper, Tin and Zin 
Proportions Are Included Within the T 


1 


the weldi 


+} 


ie latter 


1e change 


€ 


Strength for 
c. All Possibl 


riangle. 


structure, and the less likelihood of distort ind s 
strains or cracks. For the same reason, it is often p 
make a weld with one of the copper alloys without pr 


1 


the base metal whereas preheating would have been a prin 


tial if the base metal had been fuzed. 


We have shown that any of the copper-tin-zi1 
are readily weldable when used as a base metal 
sary. The metal arc and carbon arc as well as 


1c series O 


\ flux 
the OX! 


methods are applicable to welding copper or copper tin 


act 


but only an indirect arc or the oxy-acetylene method are aj 


ble to use with the zinc alloys. 


When used as a weld rod, the deoxidized 


phosphor bronzes may be used by any method including th 


arc. But here again only the oxy-acetylene or 
be used on the alloys containing zinc. 

As for the strength of welds in these materia 
that a weld in electrolytic copper is not usu 


15,000 to 18,000 Ibs. per sq. in. even though we use a special 


copper or 


the arc t 


Ils, we hav 


ally gxred 


t 


? 


r 
L¢ 


strength weld rod, whereas welds in deoxidized copper run 


24,000 to 28,000 Ibs. per sq. in. using of cot 
copper or bronze weld rod. Welds using the 
run from 25,000 to 35,000 lbs. per sq. in. whi 
the high strength yellow bronzes run from 30, 
per sq. in. Any of these materials are equally 
iron, malleable cast iron, steel and non-ferrous 


irse, a de 


phe sph T 


le welds 


a 


When w 





a 


+ 


Allo 


000 to 45,000 


applicabl 


11 
illovs 
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Are Welding Nickel-Chromium Alloys 


The Most Satisfactory Practice in Welding These Resistant Alloys Is to Reverse 


the Polarity and Buck the Current. 


By George 


1 


{11S subject has been touched by very tew men in the 


lustry. It is now possible to make a sound homogeneous 





T: 


on the following metals 
18 Chrome _§ 8 nickel 
20 ie 95 a 
20 nd 35 
20 50 
20 80 
s is done by processing the rods which accomplish the 
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Fig. 1 Top: Cross Section Cut Through 25 Successive Welds. Lower 
Left: Double Bead Bent Through 180° Over % in. Radius. Lower 
Right: Single Bead Bent ianrough 120° Over % in. Radius. 

build a reducing atmosphere around the 


wing results: 




















excludes oxygen and prevents lation: scavenge 
rious gases, and lay a protective coating over the 
it the same time 
rocess for welding the different alloys varies som« 
as gh nickels are very resistant, requiring a different 
*e 
ig. 2 Specimens of 18-8 Chrome-Nickel Alloy Welded With (Top) 
' Commercial Coated Wire and (Center and Bottom) With 
Maucrath Coated Wire, With Single and Double Beads. 
eavier coating over a low nickel content. We have been 
to make welds on 65 nickel and 20 chrome which has 
id hundreds of hours in a carburizing furnace in one 
€ prominent motor car manufacturing plants. This is 
in Figure 4. 
ese boxes are made of two different metals, the bottom 
d rim being cast high nickel content and the side and 
a lower nickel rolled material, making a high saving 
eat losses over the solid cast boxes being able to 
these metals successfully. 
welds made by the above process are giving perfect 
dent, Maucrath, Inc., Cleveland, Ohi 


A. 


Heavy Single Beads Should be Avoided 


Maurath 


od many of our leading industries, as the 
identical with the metal welded, and 


netal laid is practically 


porosity and the general blowy appearance of the 


attempts welding these metals. 

We have obtained excellent results by using A. Cy or D, C. 
welders, but the best results have been obtained by the use 
of D. C. machines having both variable voltage and amperage 
controls 

W he welding with D. C. the best practice is to reverse 
th la also to buck the current. Bucking the current 

ve rtant, and the location of the ground should be 
watched in order to get the best results. As the metals 

ned are very resistant to electric flow, the arc will go 


49 


Fig. 3. 


wild if for no other reason than resistance in the plate. Work- 











Upper Left: Deposited Metal in Single Weld x 100. 


Upper Right: 

second Bead of Double Weld, Similar to Single Weld. Lower Left: 

First Bead of Double Weld, Showing Smaller Grain Due to 
Annealing Effect of Second Weld. Lower Right: Section Through 


Base Metal Away From Weld, Showing Fine Structure. 
8-8 y is our most common alloy, the following 
i given excellent results 
{ 10 to 60 Amp, 30-40 V open circuit 
ite 75 to 125 Amp, 40-50 V open circuit 
50 to 175 Amp, 50-60 V open circuit 
vw used only on extremely heavy 
t itter of building up a section, such as a 
casting or other heavy plate work. Use 225 to 300 Amperes, 
"0.80 lee 
ssible veld straight 14% to 20% chrome, no 
nicke nd get a sound homogeneous weld where it is pos- 
sible t il ter welding, but it is not recommended as 
the st ture is artinsitic and will show a brittle range in 
the are idjacent to the weld. 
| g hea vad, on 4%”, 3” and ! plate, the best 
r t ave bet ind by laying several light beads or 
lave stea e large bead as each layer will anneal 
ling layer resulting in a first class heat treatment, 
stopping excess gra growth and giving greater ductility. 
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( t re ng the protective slag fron 
’ ( ‘ wire brushing, peening or sand blast 
re i re ef re be ad. Als the protective 
b i il i r ro the w a ( ling ci the 
¢ goggles unde s hood, as these 
Vv d bit of heat and ent i 
t the eve 
1 report ide by one the 
| y i tur l ster analysis 18 chr ¢ 
' , th t A on s00 ting 
i a! it ) vauye ] x Ss were elade 
. ‘ t eads Lor bend tests to deter 
e the ductilit t the weld hese were then bent thru 120 
ane “O° 7 ect ( 1 344” radius without fracture in 
t veld) proper r base metal, showing the deposited metal 
ti ‘ une able 
\ thie Lmple welded to determine the degre: I 
number clusic trapped when depositing successive 
ea is veld Vv CAN plates 
I t ist total of 25 beads were laid down one over 








Welded Carburizing Boxes. Bottom and Lid Rim Are of Cast 
High Nickel Content and Sides and Lid Are of Lower 
Nickel Kolled Material. 
the other and three sections cut transversely thru same 
These in general showed up very good, one being absolutely 
free from inclusions while the other two exhibited a couple 
of small hole hut considering the total cross section and 
large number of beads these are negligible The Brinnell 
hardness on the surface of the double bead was 179 and at 
the center MN one t the cross sections 228 
| i V¢ ‘ ‘ s nd vend tests ire show | 
Figure 1 
Sa les were al elded with our own coated wire as 
vell as with the Maurath coating, and machined for standard 
tensile tests these pulled a follows 
» elong 
Weld Bead EI US s 
IS-S wore vit t rf vl 52700 101100 $4.5 
re M t iting, single 50500 101100 7 
\laurat oating, single 500 102200 $1 
a e results a ill approximately the same, and all 
thr icture occurred from two to three inches away from the 
veld the plate it hese tests are shown in Figure 2. 
\ ld \« ned microscopically to ¢ m 
thre t hese results are shown in Figures 
t) 
re rt > t! ( iting was t ed ) weld re 
} \\ ) i ( ind it very free tlow ng and easy 
t ntan ir \lso test shows the average welder cat 
we with us Coating th very little instructions Che weld 
sts as v1 » tht report were entirely satistactory 
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WESTINGHOUSE ELECTS CHAIRMAN O! 
BOARD 


\n dre W W ells Robertson ol Pitts! urgl reside 
Philadelphia company, was unanimously el 
the oard of directors of the Westinghouss 
Manufacturing Company in a eeting t 

ts offices at 150 Broadway, New York ( 

Mr Robertson is of Scotish parentage 4 
ear He was graduated from Alleghet ( P 

lle, Pa. in 1906 with a degree of AB I 
School of the University of Pittsburg] , 1910 


gree of LLD. \fter 


practicing law in Pitt 


ame General Attorney of the Philadelphia « 

vith its afhliated companies operated all of the el 

nd street railway properties and most of the g 
the Pittsburgh disrict \fter having served 

ears as Vice President of that company in charg 

relations and the Law Department he was elect 

resident in 1926, which office he has held since 
In addition to his important business a 


public atairs 


Pittsburg ( 


has been 


ertson 


prominent in 


especially in connection with the 


{ ommerce, 


Mr. Robertson will withdraw from his other bus 
tivities and devote his entire time to the \ 
Company. For the present his official hea 


in Pittsburgh. 
Henry Bedinger 


and 


Rus, president of the Koppers ¢ 


an official and director of many other com, 


elected a director of the Westinghouse Electric an: 
facturing Company at the same meeting. His | 
is in Pittsburgh, and his business. offices are in 1 
lrust Building Mr. Rust will continue t ser\ 
the Koppers Company. 
Since the death of Mr. Guy E. Tripp in 1927 


manship of the board has been temporarily held 


Westinghouse ( 


capacity ot genet 


the 


the 


Cravath, general counsel of 


Cravath wili continue in 


ARMCO PUBLISHES INTERESTING BOOKLET 
ON NEW CONTINUOUS SHEET MILL 


story of the development of the continuous 


he 


producing sheets of 16 to 22 gauge metal, the pionee: 


work required in the metallurgical and design as} 


] 


problems confronting the engineers, and 


ment of a radically different principle from that 
ethod of rolling sheets, is told in a very interestt 


and 
\merican Rolling Mill Company, Middletown, Ohi 


illustrated booklet of twenty-four pages, prepat 


lo quote from the booklet: “The continuous 


what the name implies—continuous instead of mat 


segregated operations, each with its individu 


The continuous process begins with the 


rorm 


blooming mull and 


moves torwad Ls ght 

mills and furnaces acting successively 

Beginning as an ingot weighing 11,000 

ivels in a straight line for some 800 feet 
the end of the line as sheets, at the rate 
ute. The approximate daily capacity of a 
s 1,400 tons, requiring 1,700 tons of ingots. > 
peed of the moving pieces of hot metal 

ery rapidly to keep up with the metal as 
the long line of operation. 

One can readily grasp the tremendous 
change in method of manufacture. It grea 
production at lower cost—a _ characterist t 


that has made it the e1 








Hosp 


WHEELING, 
| irses attend their pati 
listurbed by the er 
tion to the present 
t from the riveting 
s, and dispensaries, 


ital Addition Erected Silently 


Patients Are Undisturbed and Operations Are Performed While 


Steel Structure Is Fabricated in the Field by Are Welding 


g operato! strikes an 
te-frocked surgeons 

One hundred forty 
ew six story, ql 


West \ 


bed 


welds bean 

perform their 
s will be 
er-million 


lart 


ents 


ection ¢ 


hospital 


ns, poys 
Valley 


amework 


1clal 
General Hos 
for the new 
There is 


no rat-a 


hammers reverberating through wards 


the 


1 ; 
1ectric 


= 
ae 


a 


¢ 


lumn 


e 


uses member 


int 


iber, silently. Fifteen feet from the operating table a weld 


. ss 





tasks in quietness 


added to the hospital whet 


dollar addition is completed 

















Fabrication of This Structure Was Done 


Fig. 1 All of the Field 
By Electric 
esent building forms t 
gy six stories high, the othe 
iddition encloses a court 


ire up to a height of 


Arc t Charles W. Bates of Wheeling, and is being erected 
R. R. Kitchen Company of the same c! 
While the shop fabrication of the structural steel is iveted 
n, the electric arc welding process was used to make 
eld connections, the members being held prior to welding 
field bolts. The illustration, Figure 2, shows a typical bean 
lumi nnection. The intermittent fillet welds which secure 
vebs of the beams to the colun ik place of connet 
S is eliminates considerable sh ind field fabricatior 
\ 1 have been necessary to make such a connection of 
( struction 
ther interesting deta velded construction is the splicing 
mns as shown in Figure 3 The splice plates were riv 
shop to the lower column s« About two-thirds 
S e plate was used to make the 1 connection whi 
rivets. The remaining or er third of the splice 
Ss punched two field bolt h hold the uj 
while et welds wer ! d the edges « 
S d filler plates sing tl he flanges of tl 
mn secti The p t graph Q als » illustrate 
d employed ( ¢ g the terior beams and tie 
s to the ext ( s. Intermit llet welds hes 
t e151 I-be s into the c nns 
\ ‘ ‘ ‘ te — Se er 


Six §S 


Are 





Welding. 


VC 


a Square, ore 
storis high 


sides of the hollow 


uilding was designed 











W elde bat istS are 


openings are welded to the bottom of the exterior 


s as shown in Figure 4. To secure the plate lintels to the 
s by the traditional riveted method would have required 
derable more laying out, in addition to punching the beam 
s and plates and driving the rivets. By the use of C-clamps 

tel plates were held in position while one welder operator 





teel into ste in one-third of the 


electric 


el with the arc 


juired for riveted fabrication. 


used to carry the 2-inch concrete floor 
joists are welded in place at each end to 
ams. This improved method of securing the 
stiffness to the To 


lateral laid 


g ; increased entire structure. 


ised stiffness a -inch rod is 


‘ds of the joist in the center of their span 
This increases the rigidity of the 


joist. 


iter extent than if they were bridged in the 


required for the frameworl 
the general 
“Stable-Ar« 
used to supply the current for welding 


welded 


structior + 


ral steel 


tion was erected by contractors 


driven Lincoln welders of 


tructure is not entirely are due t 


ng ot riveted con represent 


between the 


all 


mstruction com 


f design in steel structures 


onstruction and the m welde: 


dern 


R. Kitchen, head of the cx 


me, estimates the le cost ¢ welder 


arc 


: ; 
¢ exceed. and in the fin — 









1 
} 
i 





prove to be even less than the cost of a field riveted job. Such 

results obtained from actual practice should encourage those 

who have been a trifle skeptical of the strength and economies 
1 


of all welded steel construction to attempt to obtain at least a 
few of the advantages which the new method offers. The use 





Fig. 3. Detail of Column Splice and Exterior Beam to Column Connection. 


of a combination of riveted and welded construction will give 
experience and promote confidence in the electric arc welding 
process. As experience and confidence is gained the use of 
welded construction will increase until the transitional stage be- 
tween riveted and welded construction will have ended and the 
efficient modern all welded steel construction will be recognized 


as standard practice 


we 





Fig. 4. Lintel Plates Were Welded to the Bottom of Exterior Beams. 


Heretofore the cost of additions to department stores, office 


buildings, hospitals, hotels, telephone exchanges and similar build- 


} 


Nas not I 


ings 


and material but has by the force of necessity included the cost 
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been reckoned solely by the actual cost of labor 





Mar 


of the loss of business incurred due to the distur] 
created by the field riveting of structural steel. In 
this loss has exceeded the actual labor and material 
building. Since the introduction of the electric ar 
process into the field fabrication of structural steel thi 
business during building operations has been reduced t 


f 


gible amount due solely to the silent erection of steel 


been made possible by arc welding. 


Illustrative of the value of silent erection is 





Fig. 5. Welding Floor Joists to the Supporting Beams. 


experienced during a visit to the scene of building of 
the Ohio Valley General Hospital, An abdominal op 


formed by two surgeons was carried through to completi 


almost absolute silence while only fifteen feet away 
operator was making beam to column connections with 
arc. Dentists occupying offices in the Rose Building, 
Ohio, have filled teeth while within a few feet of 
windows welding operators fused steel to steel 


arc. Such delicate tasks could not have been performed 


building operations if riveted construction had been 
Taking into consideration the immeasurable value of 
tion, arc welded steel construction offers an economy 
’ approached by any other method of joining ste 


NEW CONTRACT WELDING FIRM 
DAVENPORT, IOWA 


\ new firm known as the Welders Contracting 
neering Company has been formed in Davenport, 
Mr. Greene as General Engineer and Mr. |} \ 
\ssociate Engineer and Architect. Mr. Greene has 
agement of the firm and brings to it 18 years of « 
the development of oxy-acetylene welding. He plat 
his time and effort to the development of pips 
buildings and structural welding, although the firn 


to do all kinds of commercial job welding, Mr. Green: 
mer connections have been with the Air Reductio: 


Company and the Bettendorf Oxygen-Hydrogen 
During the World War he had a government 


charge of welding on steel ships and instructing men 


kind of work. He has recently secured a patent or 


guide and support for welding and cutting torches, 
ables the user to cut in any direction and to operat 


easily in difficult positions. 


The new company is allied with the Heinlein-Hi: 


facturing Company of Burlington, Iowa, who are 
iron workers. They plan to have the new shop oj 


t 


ness soon after April First. 








en 
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WELDING CONTRACTOR DEVELOPS TRUCK 
FOR PUBLIC UTILITIES 


One of the most interesting fields of usefulness of the job 
velding shop is the fabrication of special equipment for local 
ncerns. It very often happens that there is a demand for 


es of equipment which are not manufactured anywhere and 
h would be exceedingly costly if they were made up specially 


other way except by welding. The Barton Brown En- 


HEN YOU FIND a new way to do a hard job, or finish a particularly interesting weld, can you describe 

how the work was done? ..... .. Have you learned some little stunt every welder ought to know? 

.. ++. + Write to us about these things ...... This department helps you welders to help each other. 
Write up your ideas any old way and just make rough pencil sketches . . . . We'll fix them up for publication. 


AN EMERGENCY TEST 
By S. W. Fransson 


“Can you make a cy 


tom, 2 P.T. plugs 
afternoon?” 


“Yes. 


but how 


‘Oh yes, must be tested to stand 300 Ibs. Hydraulic pressue.” 





BARTON 





Engir eering Corp. 
ST oING: 








All-Welded Truck Equipped With 





ering Corporation of Los Angeles, is one firm of welding 
tractors which has a wide reputation for ingenuity and skill 
tabricating all kinds of plant equipment from welded steel 


phototgraphs in the accompanying illustrations show different 


4 


ws of the special truck which they recently produced for a 


utility company. The principal purpose of this truck is 
bringing in parts, supplies, equipment, machinery, etc., which 
used in the conduits throughout the city territory. The use 


rdinary cranes for the handling of heavy materials in such 
es often:-means handling the same piece several times and is 
to require the presence of several laborers for long periods 
dleness in order that they may be available for duty when the 
terial actually has to be The 


far 


handled. truck illustrated car- 


a traveling crane which extends enough from the back 


ike 


into the manhole to 
ruck all with one 


it possible to drop the hook down 
up a load; pick it up and set it on th 
dling. 


The same is true, of course, unloading operations 


special construction is all-welded. Several of them are in 
vice and are giving excellent satisfaction because they are 
ing the public utility company considerable money on their 


r costs. 


Traveling Crane for Loading and Unloading Heavy 


about 


+ 






linder of rs” sheet steel, disc top and bot- 
in top and have it ready 3 o'clock this 


test?” 




















Oh yes, w in. We will have it for you but how about a 
test eet 

No, we don’t need it. Just so the tank will hold 300 Ibs. 
vithout busting—it is 9 o’clock now and you better rush.” 

Oh ves 

Well, we rushed. A sheet of metal was rolled up and the 
seam acetylene welded. Two %” thick discs were cut out with 
1 tor heated and shaped, one welded in for the bottom and 

( tw malleable pipe fittings were welded in with 
cast le then the head was welded to the cylinder, 
completing the 

Looking it we were rather pleased with it but one thing 

maine be e and that was the “test.” Having no ap- 
paratus, and no time to go to any place with it, it seemed hopeless 
until a happy thought came to our minds from somewhere. In a 
few minutes 60” long and 7” in diameter cylinder was full of 
wate 1 500 Ibs. spare gauge, which we had, was screwed in 
one of the openings and a plug in the other, taking care to have 
the water up to the top. After drying the cylinder, we placed 
it on a sheet of white clean cardboard, and then played a torch 
. nd the top about below the rim. Doubting the result, 


Materials Direct 




















Between Truck and Underground Conduits, 





e watche were expressing their opinions in a language not 
tting a Sunda - p uit then the hand of the gauge 
irted to move slow away trom zero Another few minutes 
ed, and it yw 00 then 200 lbs., then 300 Ibs After 
tore Va t t t ul f cold water was poured over the 
topped the gauge at 350 lbs., and it was on the dock, going 
destination 
() es, the cylinds ie] ind when the boss wanted to know 
was tested, he was told 350 Ibs. hydryalic pressure, and 
here e will find out | w we did it 

A JOB FOR THE PLANT WELDER 
When a cast iron frame in a barium plant broke recently, it 
oked very much as if the mill in question would suffer a serious 


his frame was fractured in eight places and as it was a 


machine, replacement was impossible. 














Lt 





Cast Iron Frame of Obsolete Machine, Broken in Eight Places, Quickly 
Revaired By Welding and Put Back Into Service. 


he factory manager had modern ideas, however, and anticipat 
ing just such an occurrense he was fully prepared to meet the 
situation when it arose. He maintained, from the start of his 
Se ces with his company, that the establishment of a central 
velding shop, presided over by an all-around welder, was cheap 

surance and a part of progressive tactory management. 

The plant welder quickly sized up the situation and decided 
that it would be a comparatively easy job to repair the damage 
Preheating the entire casting was ot course, necessary. The 
| en parts were lined up in their proper places and a preheat 

furnace, built of loose firebrick, constructed to enclose the 
entire trame 

\fter a charcoal fire had been built and the piece brought 

to a iform heat, the operator began his welds. Asbestos 
was used to cover the casting during this operation and 

t \ barely moved to admit the welding blowpipe and allow 
t erator to work. A good quality cast iron rod and standard 
f flux were employed. The job was completed within a 

f s and allowed to cool slowly in the dying embers. Ex 
n of the finished repair showed excellent results and the 

frame was soon back on the job. The accompanying illustration 
vs the chalk marked welds proudly exhibited by the plant 
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PORTABLE WELDING SHOP ARRANGED F\ 
QUICK ACTION 


Mr. Pallady, proprietor of the Pallady Welding | 
Portland, Oregon, has developed a unique idea for tl 
velding shop. The truck which is illustrated herewitl 
gasoline engine driven arc welding set and also oxy 
welding equipment, including the gas cylinders. The ph 
shows the mounting of the acetylene tank on one sid 
truck and the oxygen tank is mounted in a similar fa 


the other side. An especially interesting feature of thi 








Ready For a Rush 


Equipped Portable Welding Shop 


Completely 


ment is a method provided for taking care of the 


is a double reel in the rear of the arc welding machine 


by welding together four discarded automobile steering 
and a piece of ordinary pipe. When this outfit arrives 
job there is no time lost in untangling the hos« 
length is quickly run off the reels and when the job is 

it is wound up quickly into place. This not only saves ti 


getting the apparatus into operation but also saves 


of wear and tear on gas hose because it is only nec« 


unwind the amount required for each job. The Pallady 


specializes in such jobs as heavy logging and mill eq 
automobile equipment, automobile cylinder blocks am 
cases, and aluminum and alloys. They have worked out 

f ingenious methods of handling particularly difficult 
jobs and they advertise “If Pallady Can’t Weld It—7 
\way Mr. Pallady was one of the first job welders t 
lish a business in the Pacific northwest. He has been ope 


successful shop in the oil fields of the Central South f 


years and recently opened up a new shop in Portlar 


HOW SILVER SOLDERS ARE USED IN 
MAKING WIRE 
By R. R. Shuman 


When you see a bright shiny section in a steel or copp 


you probably don’t know that that section consists at least 


f silver solder. Wire is drawn from rods that 


the purpose by the copper and steel rolling mills 
' 
Spools 


is a continuous process and the wire, in 


one continuous strand. 


the rolling process, 

fed through the wire-drawing 
This 
silver solder being used because of its strength, and duct 
fast.” 


In this way heavy rods are, by 


\s rod-lengths are limited by 
that 
together. 


sive rods 


are 


brazed is done by splicing the si 


because it “works 


success 


down to wire as fine as two one thousandths of an in 
‘] he 


drawing 


is used in joining lengths of wit 


Same 


the 


process 


lighter gauges, and for joinin g sé 


that break during the drawing process 
In 


he vels 


welding rods or heavy wire, the ends are b 
held tightly 
heat, either 
In 


inserted 


are together in a se and 


brazing from an electric arc or an oN t 
cases a clipping from a 
the 


others molten solder is applied from 


torch. some 


solder is between two beveled faces 


a strip r wire 


torch flame 


An interesting operation is that of joining lengths 


Id” wire, a wire with a steel centre at 


\\ 
We 





rch, 1929 THE WELDING ENGINEER 55 





the two metals are practically homogeneous their coeff- The clevis Fig B is made of %x™% inch cold rolled steel cut 
ts of expansion differ materially Another complication is length and the ends rounded in a punch press. They are then 
fact that the copper exterier fuses at 1980° F, and the steel formed to shape a '4 inch square hole pierced and countersunk 
at 2550 degrees. Yet it has been found that the use of silver in the center This bulges the side slightly, then the two 4 
at about 1400°F makes a perfect joining of both metals nch round holes pierced about .005 inch under size 
nce; a joint that holds through successive cold-drawing When we changed to assembling in the Butt Welder the rod 
itions Fig. C was changed, the end being turned down to % inch dia- 
lver solders are always used in the manutacture, as well as meter by % inch long as at Fig. C. The % inch square hole 
e splicing of wires and cables for carrying electricity, be was added to the clevis Fig. B 
of their high conductivity-factor. The telegraph, telephone lhe procedure for assembling Fig. E, the rod that is shouldered 
wer companies also recognize the corrosion-resisting prop back to take the clevis Fig. B, is to clamp the rod in the butt 
of silver solders, which means permanence under exposure welder jaws K and let the clevis come back against the jaws 
ither is shown at Fig. I although in this view the rod shown happens 
RIVETING IN A BUTT WELDER to be 14 inch diameter. The anvil H is brought in contact with 
By George T. Kerr the work and the electrical circuit completed. When the rod end 
We are utilizing a butt welder to heat and rivet the rods Fig had reached a bright vellow the electrical current ts broken and 
D to the clevis Fig. B. We have always acetylene welded the anvil brought firmly forward upsetting the end of the rod and 
parts as shown at Fig. A, the acetylene welding requiring forcing the excess metal into the square corners and filling the 
af res WaT x rm LN > | , hes 
a> | oe —| Gq) -{rs--© 
(Wise Ny ‘aay if 
eri a (mmr oma | 


-_— 


A B D 


ds to be ground on a “V” like a cold chisel on one end, an countersunk portion as Fig. E. In setting the butt welder we 


ded angle of approximately ninety degrees and the labor of found that if a second heat were taken with the clevis away 

gh priced man to weld. The work always appeared rough from the jaws as Fig J that the rod would upset on the opposite 

bulky. side of the clevis so we turned this to advantage in riveting the 
Rrean 
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x 250 | | l | 
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if ee 
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Diagrams Showing Method of Joining Kod to Clevis by Butt Welding. 
rods Fig. C and D are either ™% or 6 inch in diameter ; inch rods The procedure is: to clamp the rod in the jaws 
anywhere from 1 to 24 inches long, threaded on one end K as shown in Fig I using a stop on the butt welder against 
are cut off by a punch press and threated by a screw the back end of the rod to govern the length of rod to protrude 


ne, in the case of Fig. C. One end is cut down to % inch through the clevis, we then heat and upset as shown in Fig. F. 
eter by ™% inch long. Now we move both clevis and rod forward %& inch leaving a gap 
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etween the clevis and the jaws as shown at Fig. J. The anvil cost is less than the traditional cast iror 

H is brought in contact and the electrical circuit completed weight is almost half of its cast iron predecess 

When a bright yellow heat is obtained the circuit is broken and inch blast valve made entirely of steel join 

a firm pressure on the anvil upsets the rod back of the clevis as is shown before assemblv in the accompanvit ist 

shown at Fig. G Che valve housing consists of a sectio1 t if 
We used a piece of inch copper rod at first but it required pipe which is inserted through the gate cas 


much dressing that we changed to Elkonite, the anvil shown 





at kig. H. The copper anvil required dressing about every fifty 


rods and the Elkonite completed over two thousand upsets before : 
requiring dressing. The anvil is a piece of Elkonite ™% inch | : 
ciameter by 2 inches long and is simply clamped in the butt i 
welder jaws. Removal for adjustment or dressing requiring very : 
little time. After assembling as shown at Fig. E or G we line i 
ream the '%4 holes to size. The difference in cost between weld 

ing and electric riveting 1s .05c each, and a much better appear | 


ing job is obtained by the new method 


A HANDY PORTABLE OUTFIT 
By J. C. Coyle 
his acetylene welding outfit is rigged for quick and eas) 
moving to any part of the shop. The tanks are strapped to the 
front of a two wheel truck, resting on a projection at the foot 


\ holder for welding rods is made from light 2 inch tubing 











Cost of This Leak-Proof Blast Valve Is Less Than Previous Cast Desig 
and Weight Is Cut in Half. 





place. Connection flanges are cut from ste: 

velded to the ends of the pipe sectiot gat 
then cut through the pipe section with a gas 

gate itself consists of a steel plate cut to size and elect 
welded to its threaded regulating shaft | 


is then inserted through the open bottom 
and the valve are welded pressure tight Welding 
nent used was manufactured by The Lin 


pany, also of Cleveland. 


OXY-ACETYLENE PROCESSES IN IRON 
MINING* 
Chere are several things about the devel 


icetylene process in iron mining which are interesting 











first is, that while we can show that « 


has been made in the course of the last 


\ Handy Arrangement of Oxy-Acetylene Equipment. 


closed at the bottom end and fastened to one handle of the truck not substantiate this statement through a 


by screwing a bit of one side of the tubing, which is straightened 


; oxygen and acetylene consumption of four 
out, to the wood \ wooden box, 6 by 6 by 24 inches, bound P , . p 
at igen, with the consumption of today. By actu 
with metal and bolted to the under side of the handles near the ca : ao ba 
very slight increase in the consumptt f g 


top, carries goggles, tips and other things which may be needed age 

A scsjt Oh . : ; period of four years. 

The tips are kept in a neat row, inserted in a number of smal % py 
i é : ’ : If it had not been that new applications 

holes bored in a two inch strip of lumber, a short distance from ; nae: ™ , =< moni - , 
: ‘ ' the nore aggressive mining companies the present- 

the bottom of the tool box, on one side \ metal hook at the 04 er , ae : 

: : : oa : t welding probably would be considera 

left of the truck is used on which to curl the hose when moving, ; 

. : . ages : : : was tour vears ago 

and a small fire extinguisher is kept in a light metal bracket just. Dur; +1 _ 

‘ . ‘ ‘ ‘ : ‘ : uring the past five vears mnsiderable 

below it. When in motion the torch is placed in the tool box S “ke zh 


made by the iron mining companies towards 1 er 
equipment. This has brought about quit 
SIMPLIFIED BLAST VALVE CONSTRUCTION number of men employed and has affected 
Until recently all valves used on blast lines for blue water business of some of the companies selling cot litic 
gas and carbonated gas plants have been made almost en are used by the industry. Our industry ha it 


tirely of cast iron. While such valves have proven to be . affected by this condition, as the moder: 


satisfactory in performance, they are execessively heavy for mining equipment has not required tl 
their size and require much labor in handling and installing have been necessary had the old equipment 
Typical of successful manufacturers who are constantly \s an illustration. the newer tvpes of e! 
striving to improve their products and lower production —— 
costs. The Gas Machinery Company, Cleveland, Ohio de *Reprinted from the Report of the Oxy-Acetyles a 


signed a blast valve of arc welded steel construction whos f the International Acetylene Association 
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sed bucket capacity replace irom two to three of the 

team type shovels. This condition alone accounts for 
decrease in the use of our products 

ther condition that is rather interesting is the present 
ude of mining men towards the oxy-acetylene process 
speaking, emergency reclamation applications have 
so commonplace that they are ( nger consider 
ar and very little is heard of them. Open pit iro1 

y ‘ veculiar in that the actual mining operations 

arried on only during the shipping season, beginning 


e time in April and ending some time during the month of 
ber. During this period every piece of equipment is put into 
e so that schedules can be met. Very few mining com- 
nies have facilities for storage, and therefore the ore is loaded 
cars in the mine and carried in these same cars directly to the 
re docks. The storage capacity of these docks is limited, so it 
in be seen that the process of mine to boat is practically a con 
nuous operation, and interference to this operation might hold 
a boat tor a day or more at considerable expense to the 
ipper. 
It is very easy to see that a break-down on any piece of 
quipment during the rush season may cost the mining com 
iny thousands of dollars. Even though spare parts may be 
hand, very often it is found that in order to install a new 
art the whole machine would have to be dismantled and 
ssembled again, involving an expensive delay. In cases of 


is kind it is usually the practice of the mining companies 


bring into use their oxy-acetylene equipment, 
Some of the applications that we have record of where 
us delays were avoided are as follows 
\ broken collar on an armature would have _ delayed 
work at a washing plant for a week or more if it had not 


ween possible to reclaim the part through bronze welding 


\ driving sprocket which had worn was built up with 
ickel steel, giving it a life three times greater than a new 


sprocket, and resulting in the shovel’s being in service t 


1€ 
entire season without replacements. 
\ four thousand pound steam shovel side broke and was 
laimedad during the I i Seas ivolding a eTr1o 


By welding the teeth on the main drive of a large steam 


shovel, this shovel was kept in continuous service, and an 
ther serious delay avoided. 
\ broken underground mine elect: locomotive fram 


1 


as reclaimed during the mining season and a saving to 
he mining company of very close to $1,800.00. 

ut the most spectacular use for the xy-acetylene cut 
g¢ blow-pipe during the past four years was when a nun 


men were entombed through a cave-in of a shaft 1 


underground mine. In order to reach these men it was 
ssary to cut away a lot of structural steel. Had it not 
for the oxy-acetylene torch, the rescue work would 


e been delayed considerably. 
1: a1 1 he present-d; ir mining ¢ lications is 
partial list of the present-day ore 1 Ing applications } 
below. Many of these applications come under emer 


repairs: 


steam Locomotives Process Used For 
Fire boxes Weld—Construction and re 
pairs 
re flanges Build up where wort 
boilers Weld—Construction and ri 
pairs 
Frames Build up and repair with stee! 
Frames Build up and repair with bronze 
Cylinders Weld Repair bronze welding 
tons Build up and repair 


57 
Throttle stems Build up where worn 
Steam chest covers Build up where worn 
Electric Locomotives 
Frames Build up and repair 
Wheel flanges Suild up and repair 
Shovels 
Booms Repairs—New construction 
Caterpilla ids Build up and repair when 
broken 

Caterpillar lugs Build up and repair when 
broken 

Buckets Suild up and repair when 
broken 

Buckets New construction 

Boiler Repairs—Construction 

Fire boxes Repairs—Construction 

Throttle stems Build up 

Brake hanger posts Build up— Repair 

Demolition 


| comotives 
(Ore cars 


Shovels 


Buildings 


Miscellneous 


Rail frogs Build up where worn 

Rail switches Build up where worn 

Rail bonding Bonding 

Rail ties, steel New construction 

Ore car journal boxes Build up and repair 

Ore car bolsters Build up and repair 

Ore car body supports Build up and repair 

Ore car body support Build up and repair 

Ore car dump cylinders Repair 

Ore car bolster parts Repair 

Ore car bed supports Repair and build up 

Ore car coupler parts Repair and build up 

Ore car air cylinders Repair 

Ore drills Repair broken shanks 

Dump plow parts Repair—build up 

Fan housings Repair 

Machine guards New construction 
Stellite 

' <a 

( ( mnie dr j 

. vers 

Caterpillar pads and lugs 


PROPERTIES OF ARC WELDED STRUCTURES 
By C. J. Holslag, Electric Arc Cutting and Welding Co., 
Newark, N. J. 


In a recent issue The Welding Engineer published some pic- 
tures of full sized I-beams which had been welded to show that 
the resulting structure would stand more than the original beams, 
but the moral does not seem to be self-evident. The point on 


which I wish to comment particularly is that metallic arc welding 
s stiff and non-ductile and if this characteristic is used correctly 
the use of arc welding on structural work will progress more 

i] \ great many people take the lack of ductility of the 
al to be a hindrance to its use and consider it 
problem which must be solved before the perfection of its 


irious typ f work is answered. As a matter of fact, 

vhere ductile arc welds are necessary they can be secured by 
g various kinds of covered electrodes or by using the gas 
thed arc or >%y preheating. But for structural work and for 


st work on which electric welding is being used it is a 
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this 


two 


mistake to seek for a more ductile weld. If we carried 


search for ductility to an extreme we would try to join 


pieces of steel with a section of rubber to get the highest degree 
of elasticity and ductility 


Arc welded 


whether it is 


that no 


methods it ts 


metal is a type of cast metal so matter 


made by hand or automatic Sure to 


contain some of the characteristic defects of a casting such as 


are not apt to be present in a rolled or forged section If the 


weld were too ductile such defects would allow the weld 


to break, 


parent 


soon 


whereas if the weld is stiffer and stronger than the 


would not breaks because 


taken up by the 


metal such deformities cause 


the stresses would be rolled or forged parent 


metal In other words, it is an advantage in structural work 


to remember that the metallic arc deposit is stiffer than the ordi 


nary parent metal. If the weld is anywhere near the proper 


dimensions it will not bend or stretch in service, but will compel 
better 


the parent metal to do so and the parent metal is far 


able to stand this service. Of course there are types of welds 


which should be ductile but these can be left to special methods 
such as the covered electrode and the gas bathed arc process. 
Using the wrong kind of test procedure often results in an 
prejudice 
test to parent 


metal for testing, because this is apt to yield only a comparison 


ill-advised against arc welding. It is not always a 


good machine the weld down to the size of the 


between qualities of the weld deposit and the parent metal, 


whereas the most valuable test might probably be that of the 


complete structure. 


In fact, the skin of the weld casting, which is the best part 


of the joint, is lost by this machining. Whenever possible it 


is a great deal better in my opinion to leave welds just as they 
are when making a test and thus get a good idea of what the 
whole assembly is good for. I can see no for cutting 
off the 


off rivets when testing a riveted assembly. 


reason 


reinforcement when testing than for cutting the heads 


take 
welding as it is, and determine for what kinds of 


These considerations suggest that we should advantage 


of ar work 
its particular qualities make it desirable. It certainly is not good 


economy to withhold its use on one class of work because it 
does not show the quality which has been accepted as necessary 
on an entirely different type of structure. It is my belief that 
for the general run of structural work the quality of stiffness 
is highly desirable. If this is the case there certainly can be no 
advantage testing for ductility or in trying to find ways to put 
ductility into the welds made by this process for this type of 


construction. 


NEW CROWN PRODUCTS 
134th New York City, 
\luminum Solder Company, makers 


Crown Chemical Co., 885 East st... 
athlated 


tor the 


with the Crown 


past fifteen years of welding specialties, have placed 


on the market Crown Radiator Fix and Crown Boiler Fix. 


Crown Radiator Fix is recommended for use in making 


welds on cast iron watertight. The troublesome problem of 


porous welds due to expansion cracks after weld is completed 
is successfully solved by use of this compound. It will repair 
cracked and leaky water jackets, motor heads, water pumps, 
leaky radiators, in fact, the entire water system. 

In using this product it is to have the radiator 
filled with 


hot, then 


necessary 


about three-quarters water. Let the motor run 
water is 
and fill 
motor 1s 


leaks 


complished in 


until very pour contents of can into radi 


ator rest of radiator with water. This is all done 


while 


until the 


running The motor should be kept running 


have all been stopped. This is usually ac- 


five to ten minutes. It is recommended, al- 


though not essential, that Crown Radiator Fix be poured 


in small vessel of hot water, stirred thoroughly then poured 
raditaor By 


into using in this manner it shows quicker re- 


sults particularly in unusually severe jobs 


Crown Radiator Fix is reported to be entirely different from 


any other compound on the market. It is composed of nine 


ingredients, including crushed aluminum. 


floats around the water the aluminum plates 


over, like a laminating job. In a few minutes 


is formed. 


Crown Radiator Fix will not clog radiator 


of the cells as it only congeals where air 


under pressure, and the metal only plates 


hold Balance of compound floats through 


Sm 
ee 


—_ 


> 


ed 


BOILER 
FIX 


Li 





Two of the Popular Crown Products. 


and should further leaks develop the filler 


dr Line 


repair them, although radiator can _ be 


with fresh water after leaks are stopped 
Crown Boiler Fix has already been used 
trade with great success for repairing cracked 
This 
engage in repair of boilers. 
After March 15, 
be the Crown 


New Yu irk 


compound will be of interest to weldi 
sole distributors to the 
Aluminum Solder Co., 881 


City. 


A NEW DEVELOPMENT IN ARC WELDING 
MACHINES 
Welding Company, 


has placed on the market an arc welding machit 


The 
N. J. 


is made up of two “Dualarc” 


Electric Arc Cutting and 


generators arrange 


powered by a 40 horse-power Continental engine 


Dualare Two—Operator Set. 


generators is capable of supplying 300 amperes for metalli 


welding, or they can be multipled to obtain full 


capacity 
carbon arc welding. The change here of course 


arate generators for supplying the current to 


The manufacturers claim that there is a saving 


in the power and gasoline consumption for the 








Ft 
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c. M. TAYLOR IS NEW LINCOLN SALES 
MANAGER 


Electric Company, Cleveland, Ohio, 


Mr. C. M 


Lincoln 


announce the 


ment of Taylor, as Sales Manager 














lavlor graduated from Western Reserve University i 
mmediately entered the employ of The Lincoln Electric 
and shortly thereafter was made Foreman of the 

bly and Test Departments 

1917 he enlisted in the United States A my for the durati: 
var and spent tw vears in the | ited States Arn \ 
is an aviator 
is return to The Lincoln Ele Company aite ( 
Cc. M. Taylor. 
Mr. Taylor was made Time Study Demonstrator and Ob 
vel 
1923 he was promoted to Factory Manager and in 1925 
elected as Vice President of the Company. 
Mr. Taylor remained as Factory Manager until his present 
intment as Sales Manager 


ELKON OPENS DETROIT OFFICE 
o more adequately serve industries in the Middle West, Elkon, 
Division of P. R. Mallory & Co., Inc.—350 Madison Ave., 
w York City, announces the opening of their Elkonite Sales 


ice at 2842 West Grand Boulevard—the Curtis Building—De 
it, Michigan. J. A. Toleik and R. R. Tompkins will be the 
esident Sales Engineers. 

\ll sales on Elkonite Welding Dies and Electrodes in the 
ddle West will hereafter be handled through this Detroit 


this branch office will be 


the 


extensively in 


he opening of of special interest to 


Elkonite 


varied 


\utomotive Industries, as, for past two years, 


been used quite this field in many 


tric resistance welding applications. 


NEW TYPE WATER COOLED CARBON 
ELECTRODE HOLDER 


\nnouncement has recently been made by The Lincoln Electric 


npany, Cleveland, Ohio, of the production of an entirely new 
e water cooled carbon electrode holder lor heavy duty manual 


ing by the carbon arc process. Designed primarily to 
1 


iter comfort and less fatigue for the welder operator, it has 


found after extensive tests in the manufacturer’s plant that 


new holder effects a marked economy in the use of the 

electrodes, making it possible to weld with the arc tip 
the carbon electrode projecting less than 3 inches from the 
on holder. Consequently there is less carbon area heated 
reby greatly reducing the vaporization of the carbon. Thus 
Ss possible to use smaller size carbons with higher current 


sity which effects a decided saving in electrode costs. 
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The manufacturers state that innovations in design have made 


the new type holder at a weight of only 


pounds in the welder operator's hand. In addition the holder 


S we balanced and easy to handle due to the flexibility of the 
ead ible 

One of the que features, which contributes to the light 
weight of the holder, is the use of the hose which carries the 














Lincoln Water-Cooled Carbon Electrode Holder, 


the cable to the holder. 


vater to also carry Each of the two 
vater tubes contain a small light cable from the connector to 
the holder The water flowing through the holder also acts as a 

ng agent for the cables. By the use of this cooling agent 
the size cable to the holder is reduced. For example, if a 


standard cable were used, No. 000 would be necessary, while with 
water cooling only two cables each equal in size to number 
8 are used 

he carbon holder consists of coiled copper tubing through 
the 
ted through the coil. The carbon holders are manufactured 


which water constantly circulates, carbon electrode being 


with % 


in sizes for ust ; In, Ys in., 34 1n., and ™% in, carbons. 
\ hand shield of compressed magnesium protects the operator’s 
ind from the arc rays. The water cooling system is incorpo- 
rated als the hand grip of the holder to keep it cool. 


NEW AUTOMATIC AIR TORCH 


Paul Paul, 


tor 


The st 


Welding & Mfg. Company, St. 


the 


Minn., 


putting on market an automatic torch use with 


city gas and compressed air which embodies an entirely new 
the 
and one for the compressed air, are provided, and they 


idea in blow-pipe construction. Two valves, for 


one 


ire both operated simultaneously by hand lever. The city gas 


alve is so constructed that once the torch is lighted a small 
pilot continues to burn when lever control is released. With 
this arrangement the torch is put into operation with hand 


pressure on the 


lever which opens up both the city gas and 
compressed air. Releasing the lever closes the air valve and 


1 


the flow ot 


educes city gas to just enough for the pilot light. 
This new torch was gotten out especially for one of the 
irge automobile manufacturers and it proved so successful 
that it is going to be offered wherever a torch of this kind 
i ve used to advantage. 
Reports on the actual use of the New Automatic Torch 


nsiderable savings of gas and time were shown 


1 
} 


ompared to that of torches previously used which required 


constant adjusting of the flame, or allowing the torch to 
burn between operations. With the new automatic torch, the 
flame is instantly off or on, eliminating all waste gas and 
time 

On touch-up work in auto body moulding the job was 
in the hands of the operator five minutes, while his torch 
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e > minutes, thus showing a saving of 50% line or leak of any kind cause the pressure to drop t 
gas and air during operation, the motor stops and will not start « 
On cowi-to-windshield touch-up work, requiring seven min hand. 

The is enclosed in lust-tight housir [t 
ites, the tor ised twice for a tota] of three minutes. Here 1e motor is enclosed in a dust-tigh ising I 
_— aving in gas and air of 35% wound with permanently attached ratchet lever 
; Time required for shutting down the generator, flu 
Pouch-up work on door sill plates requires about ten ” . 
refilling with carbide and water is about 15 minutes 
minute it ot which the torch is used six minutes. The ' j 
valves are opened by raising an interference rod t 
10% , 


air-gas mixture after refilling so that it is unnecessat 
1ose or pipe lines connected to the generator 

The feed valve cone can be raised to seal the ho 
the generator is being moved. This valve is also aut 
raised, closing the hopper, every time the carbide filling 
opened. The hopper and generator body are so designed 
water will enter the hopper in case the 
over. The agitator, used to facilitate the draining off 


1 


is of the same type which has proved entirely satisfact 





New Automatic City Gas Torch. Oxweld | Juplex Balance Seal generators 
The hydraulic back pressure valve and filter are 
o use on work in the foundry core room the new auto 


matic torch is found very satisfactory for drying large cores 


vhich are made in part and afterwards cemented together 
In heat-treating of small tools the new torch also gives 
‘ Cie t ervice 


PREST-O-WELD MEDIUM-PRESSURE 
ACETYLENE GENERATOR 


The Prest-O-Weld Type MP-101 Medium Pressure Acetvlene 
(senerator as been developed by the Oxweld Acetylene Com 
any, 30 East 42nd Street, New York City, especially to meet 
the demand for a stationary or portable acetylene generator that 
in be used in connection with either medium-pressure or low 
pressure welding and cutting blowpipes. This generator is ade 
quate for at type of welding or cutting operation and can 
easily be carried from place to place on a truck or wagon 
Safety, dependability, sturdiness and minimum pressure fluc 


tuation during operation were some of the requirements met it 


designing this generator. Its outstanding characteristic is rugged 
simplicity, but although simple in design, it incorporates several 
new features that insure satisfactory operation. 


Heavy gauge material has been used in the construction of the 








generator and, where strength is required of the fittings, steel 

castings have been used Bronze welding has been used for 

joining the generator shell and fittings \ll parts are either 

galvanized or sherardized according to the conditions to whicl 

thev are t e subjected | 
The carbide valve is rotated by means of a spring clock motot 





which, in turn, is governed by an Oxweld diaphragm type motor 


feed control This rotating feed valve is self-cleaning; the 





carbide brushes off any dust or lime deposit as it is fed. A 





pin in the stem above the valve prevents bridging of the carbide 








and consequent possible stoppage. There is nothing to get out of 














order in the carbide feed mechanism and it should never be Prest-O-Weld Type MP-101 Medium Pressure Acetylene Generato 
necessary to remove the top for cleaning or other purposes 


Pressure adjustment is easily made by means of a thumb a seamless drawn shell with a flange cover and outlet 
screw on the motor feed control. The operation is very sensitive bronze-welded to the shell. The cover can be removed 
Fluctuation during normal operation is less than 1 lb. per sq. in packing the filter, when necessary, by removing eight cap s 


and even under severe load the carbide feed is regulated t An interference rod permits opening the water filli: 


limit after-generation to a maximum increase of 1 Ib. per sq. in only while the relief valves are open. The hydraulic ba 


ation permits operation of the generator close t sure valve is automatically drained and re every tin 
the limit of 15 lb. per sq. in. without loss of gas through the 


This close re gul 







generator water is changed. 





1 ' 
} 
i 


relief valves when the blowpipes are turned off The Underwriters’ Laboratories have permitted a 


Should, by any chance, both the motor brake and relief valves rating for the M.P.-101 generator making its rated capacity 












Imost a veld 


fail to function, the motor locks at about 18 Ib. per sq. in cu. ft. per hour, which is ample for a 





pressure, thereby stopping the carbide feed Should a broken cutting operation. 






mechanism which requires the valve to be lifted from its seat The carbide capacity of this generator is 30 lb. and the 


each time the generator is charged thus preventing the blow-off size (% x rz-in.) carbide is used. A special funnel, w 
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i place on top of the generator, is provided for filling the 
wit arbide rhe generator Ss Dp ted in a ple asing 

nation; the body is gray, all acetylene pipes are red, 

vater pipes are black. The overall dimensions of the 

are: Height, 60 in., and width, 34 1 The weight of 


empty is 305 lt 


With a full charge of carbide 
e total weight of the generator 1s 623 Ib The 


for shipment is about 455 lb 


, oll ¢ ngle of 30 deg. from th 
i be inciimes i angie ¢ deg. Irom te 
thout tipping 


WELDING SUPPLY EXHIBITS DRAW ATTEN- 
TION AT N. R.A. A. AND A. R. E. A. SHOWS 


welding equipment and supplies attracted 


.s usual at the exhibition of the National Railway 

- Association and American Railway Engineering 

he following manufacturers exhibited their 

ts \ir Reduction Sales Co., American Brass Com 

\ Rolling Mill Co., American Steel & Wire 

tr Railway Improvement ( Electric Railweld 

e Corp., General Electric Co., Metal & Thermit Corpor- 

Metalweld, Incorporated, National Carbon Co., Ohio 

Co., Oxweld Railroad Service Co., Page Steel & Wire 
Rail Joint Company Torchweld Equipment ¢ 


& Mig Lo 


Vestinghouse Electric 


“LIGHTNING” ELECTRODE ANNOUNCED BY 
HOLLUP 


Hollup Corporation, Chicago, Ill., have developed 

ng rod which is announced as a distinct improvement s 

speed penetration and ductility are concerned The speed 

this electrode works is claimed to be nearly double, 

certain work more than double, the regular welding 
rdinat rods 

ther point importance, according to the makers, is_ the 

vith which this rod can be handled by the most inexpé 

yperator. To hold a steady ar without interruption, is 














Bending Test of Welds Made With Hollup “Lightning” Electrode. 


’ 





é weld and for a beginn it arc welding, 
erator in unstead ind, it is ofte ard to maintain 
K r This new welding electro irries a higher 
( * Its) across the arc, whi accounts for the 
ipulatior It is also due to this higher force that 
trat s remarkabl et It is o1 natural if you 
e heat through a given size wire \ a higher voltage, 
nelting rate of the w nust be greater, therefore a 
peed in welding 
; ating of this new electrode is compounded of materials 
be consumed at the same rate as the wire is melted 
ating gives off combustible gases, w will burn aroun 








’ , ¢ oe a Stam 
na prevent the atm sphere trom getting at the molten 
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the work and als: 


chilled 


The molten metal, having 1 


rod to 
this 


metal while it is in transit trom the 


itself, until has sufficiently 


the air 


and is no more aftected by 


chance of absorbing oxygen and nitrogen, while in an overheated 
condition, will result in a clean and ductile metal, free from 
impurities 

Accompa g photographs show a flat bar iron on which 


with 


a deposit of met is been made this new Lightning 
Riad 

The samples in Fig. 1 are made of 39” x 1%” flat iron and 
i f te e we een made were bent “U" shape so as t 
stret the welded deposit without showing a fracture. Fig. 2 

















—— : 
Fig. 2 Bending Test Hllustrating Penetration As Well As Ductility. 
shows t ossibli netration with the ¥%” Lightning Rods. It 
in plainly be seen on the back of this piece that the welding 
heat went clear through the '™%” thickness of metal. 

The appearance of a weld made with this new welding rod 
is ve much like an acetylene weld. It has a smooth surface 
finish and does not show the usual wavy ridges. This is due 
to the speed at which this rod works, leaving a larger molten 
sect behine 

his welding rod had been in the experimental stage for about 
fourteen months, developed in the Research Department of the 
C. H. Hollup Corporation and is now on a production basis. 


ELECTRODE HOLDER WITH VENTILATED 


HANDLE. 
\ new type of electrode holder has been developed by E 


\. Kev Company Los Angeles, Calif., embodying some fea 


tures whi the ianufacturers claim, give this holder such 
advantages as long life, no heating up to 300 amperes, posi- 
tive e grip, no arcing on uncoated rod, non-slipping, self 
cooling handle nd no springs. 


PROBLEMS OF WELDING MONEL METAL 


AND NICKEL 


Nickel Co. has been publishing a series 


of articles on the problems of welding Monel metal and 
nickel. The first was covered in Vol. VIII, No. 2 of Inco, 
the publication of that company, and gives a comparison of 


Monel 
welding and fluxing 
VIII, No. 3, and 


these articles 


metal and nickel with recommendations on oxy-acety 
iene 


Vol. 


Copies o 
i 


The second of the series appears in 


includes many valuable suggestions 
can be obtained by addressing the 
Nickel Co., New York City 


editor of Jnco, The International 


OXWELD ANNOUNCES NO. 21 HIGH 
STRENGTH BRONZE WELDING ROD 


An improved bronze 


High Strengtl 


welding rod, designated Oxweld No. 21 
Bronze Welding Rod, has been placed on the 
cetylene Company, 30 East 42nd Street, 
rod is recommended for all bronze weld- 


‘ ‘ 1 1 
yplicat ne ww uding the 


market by 
New York City. This 


is ay fusion welding of brass and bronze, 
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nize eld nalleable and gray iron castings, joming dis 
unilar metal ind building up bearings and other wearing 
Ace The claims made for it are that due to its composition 
t has a fort vy melting point and easily controlled flow ; 
t roduce i Ve metal as hard and wear resistant as that 
formerly made wit nanganese-bronze rod, and that its use, 
toug ind tile weld metal having a tensile strength of er 
15,000 Ibs. per sq. 1 an be produced 
Properti ft d are said to eliminate almost all boiling 
ind fuming of the weld metal \nnoying tumes are reduced t 
i minimut ind elimination of xide and gas inclusions is a 








LLA LL 





Pipe Joint Made With Oxweld No. 21 High Strength Bronze Welding Rod. 


reason for both the remarkably sound and strong weld metal 


produced and the better adhesion to iron and steel. 


his new bronze welding rod has been thoroughly tested in the 


laboratory and in the field It is believed that it will greatly 


widen the already broad scope of the most versatile of all the 


oxy-acetylene operations, bronze-welding 


NEW DEVELOPMENTS IN SIGHT FEED 
ACETYLENE GENERATORS 
The Sight West 


Keed Generator Co. of Alexandria, Ohio, has 


recently issued a bulletin describing their new type “P” portable 
acetylene generators These are being manufactured in four 
sizes designated by their carbide capacities as the 12 Ib., 25 Ib., 
50 Ib., and 100 Ib. and have all been approved by the Under 


writers’ Laboratories \s in the previous machines made by this 
company, these new generators have the Pyrex glass carbid 
hopper which permits the user to see exactly how much potential 


vas he has on hand before starting a job, and how much he has 


used after he is through. The carbide feed apparatus is also the 
same as that used in all other generators previously manufac 
tured by the Sight Feed Generator Co. As described in the 


bulletin, this consists of having the upper end of the hopper 


closed by a diaphragm having a coiled spring pressing on the top 


side and supporting on the lower side, 


When this 


groove passes through a circular hole in 


a free swinging steel rod 


the rod having a circular groove near its lower end. 


teed-rod is released the 


the bottom of the hopper permitting a few granules of carbide 


to fall into the water, thus making the acetylene. The pressure 


of the gas against the diaphragm maintains the groove in the 


feeding position without variation while the generator is in use 


Upon shutting off the torch the pressure automatically raises 


the diaphragm and feed rod, stopping the feed of the carbide to 
the water 
flash back 


water, and also 


consist of the 
ball check 


removable filters giving a washed and filtered gas. 


The new developments improved 


which has a removable under 


l 1 
ChneckK 


An improve- 


inter ference 


ment in the automatic blow-off-valve is found in an 





valve from becoming sludged and stuck shut 

is that the sludge pipe is welded into the very lowest 
belled down bottom so that all the sludg: 
emptying. 

As these generators were designed wit] t 
they are claimed to be very easy to handle 
weighs 168 Ibs. fully charged with carbid 
25 |b. size weighs 314 lbs. fully charged sot 
the 25 lb, sizes are of about the same height w 











Sight Feed Portable Acetylene Generator. 


and they are both under twenty inches in diameter. Eitl 
erator mounted on the special truck shown in the picture 
moved by one man over all ordinary obstructions such as ra 
tracks and street curbs. 


NEW PAMPHLET ON ARC-WELDING IN 
BUILDING CONSTRUCTION 


An article entitled “Suggested Designs for Arc-Welde 


nections in Building Construction” prepared by ) |! 
has been printed as an eight page pamphlet and sent out 
Lincoln Electric Co. of Cleveland, Ohio. This paper 


many valuable suggestions regarding the arc welding 
tural steel, and also a number of very interesting detail 
depicting just how these arc welded connections can b 
Of special interest are the methods sugges 


field 


bolts or clamps. 


numerous 


making connections of various types without the 


STOODY WILL SELL VICTOR EQUIPMENT I) 
SOUTHERN CALIFORNIA 


Announcement has been received that the Stoody ¢ 


Whittier, California, has been appointed factory represent 
of the Victor Welding Equipment Company of San Fra 


and will handle the complete Victor line of welding 


cutting equipment in that territory. 
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Welding with 


saved 9 days 


HE castings illustrated were repair- 

welded with Tobin Bronze and re- 
turned to service on the same day that they 
were broken, at a fraction of the cost of 
new parts. A similar break on a former 
occasion tied up the machine for ten days, 
until new castings could be made and 
delivered. 











This is a typical instance of the way Tobin 
Bronze Welding saves time and money. 


Fractured cast- 
ing prepare 
for welding. 


DOWN; SS SS RSS Qaswxzvk SY S WAS SSS RSS 
> dine dh dh, dite Ah ts i i ie, ii i i dn Op i ie in Oe Oe Oe Oe ee Oe ee, ¥ 


Due to the low welding temperature re- 
quired—1650° F.—pre-heating is usually 
unnecessary, which means less time and 





less gas. It also means that many repairs 
can be made in place without dismantling 
and reassembling. And Tobin Bronze 
Welds, properly made on cast-iron, are 
stronger than the casting itself. 








Tobin Bronze is preferred by experienced 
welders because of its combined high 
strength, ductility and uniform composi- 
tion. A sample rod for testing will be 
furnished to welders upon request. 


Castings completely Tobin Bronze welded 
on the same day that the break occurred 


CAAA MWA 


There is a suitable Anaconda 
Filler Rod for every welding pur- 
pose. The principal Anaconda 
Welding Rods, with their melt- 
ing points, are listed below: 


SWS 


*Trade-mark reg. in U. S. Pat. Off. and Canada 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Conn. 


Offices and Agencies located in the Principal Cities 
Canadian Mill: ANACONDA AMERICAN BRASS LTD. 


New Toronto, Ontario 


ANACONDA 
WELDING RODS 


ANACON pA 


from mine to consumer 


for oxy-acetylene welding 


Tobin Bronze . . . . 1650°F 
Manganese Bronze . . 1598°F 
Brazing Metal . « 16307 
Electrolytic Copper. . . 1981°F 
A.B. Naval . . . . . 1625°F 
Everdur .. . . . 1866°F 
Ambrac . .. . . 2102°F 


for arc welding 


Phosphor Bronze 
Everdur 


Ambrac 


WOM AMAA, 9 ’»l»EaeaHWHn 9 RCH 
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ra 4 o for sound permanent welds : : lower costs 
Our costs are considerably under those of large industrial centers 
ours is a one-profit wire sold direct to user from our own mills 


Welding Wire exclusively devoted to making of welding wire from raw materia 


to finished product—hence our extremely low prices for wire that 


GAS AND ELECTRIC definitely superior. Adopted exclusively by many large users 


Prices on request. 


A grade for each type of work—+send for samples. Standard Steel & Wire Co., Greensburg, Pa. (Mills at Bolivar, Pa 

















PAMPHLET ON PRESSURE VESSEL 
WELDING 


The Linde Air Products Company, 30 East 42nd Street, New 





orn 020 -——_—— 


WELDERS " 
New and Rebuilt 
Arc, Spot, Butt Welders 
We buy, sell and exchange 


GOODMAN ELECTRIC MACHINERY Co. 


126 Green Street Newark, N- J 
—1OFIOEL 1S h_——EE O30 | 


—S, 


York City, has recently issued an eight page booklet on the 


subject of “Oxwelding Pressure Vessels.” The text of this 


fo} — (-} ——_—_-* 


booklet is in effect a reprint of an article which appeared in a 
recent issue of their monthly publication “Oxy-Acetylene Tips 


he major portion of it is devoted to a procedure control for 





2 OFC 
x 





velding on pressure vessels. That is, it tells how to determine 


« ability and knowledge ol welding operators, how to select 


eee 
laterial of good welding quality, how to design the vessel cor 
rectly and how to design the joints properly for welding, how aSS1 1¢€ S 


to prepare the material for welding. Then it outlines the proper 


Help Wanted—75c per line, minimum 4 line 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 woras for keyed addr: 


procedure to follow on this class of work and tells how satisfac 
tory tests may be made on the completed vessel The booklet 


oncludes with a description of a number of important welded 


+ 


pressure vessels to indicate what has been accomplished by using 








procedure control in this field 


For Sale—One Weldrite Welder, suitabk 


. : either 220 or 440 volts, 60 cvcle. (,uara g 
SIEGER WILL SPEAK IN CHICAGO ON and can be seen in operation. Price $250.00 
CARBOLOY Machine Shop, Inc., 123 N. Hazel St., D 

At the regular monthly meeting of the Chicago section of the aS aioe, - 
\merican Society of Mechanical Engineers, which will be held MASTER METAL ALUMINUM SOLDER 
in the Engineering Building, 205 Wacker Drive, Chicago, on For repairing castings and sheets on Aut 3) 
Monday evening, March 18th, Mr. G. N. Sieger and Mr. E. G ation and Pattern work. Has toughness. strenet 
Gilson of the Carboloy Company, will speak on the commercial ness. Work at 350 degrees—eliminates pr: 4 
status of Carboloy; its characteristics, capabilities and limits and warping troubles. $3.50 per pound. Sat 
Carboloy is a tungsten carbide compound which has recently teed Dept. AS-7, Reynolds Metals ( 


ween developed and has attracted considerable attention on account ville, Ky. 


its merits as a material for mactne tools. Some very inter 


esting work has been done with it in machining cast iron and it Assistant Operator Wanted for liquid g yla 
is said to offer some good possibilities in the welding field on copper company in Chile, South America Ap 
iccount of its use in machining castings which contain hard have mechanical experience and secured his tra 

irca e t veldi 


rr liquid oxygen plants. Good working a1 


three year contract, all traveling expenses 
NEW ENGLAND WELDING FIRM HAS tails of your qualifications in letter \ddr 
INCORPORATED Box 822, City Hall Station, New York ( 


\n announcement has been received telling of the organizing ope : ry 
Position Wanted—Welder with severa 


I The Manchester Engineering and VW elding AK. Incorporated, : 
handling all metals and alloys wants t 


449 Hlayward St., Manchester, N. H. This company was formed 





und the business previously conducted by Mr. Paul B. Covey, nection in the aircraft industry Offers | 
who has become the president of the new concern. The corpora of welding. Address Box 175, care of | 
’ 
tion was formed to carry on three principal lines of work—first, Position Wanted—Progressive young ma A WF 
structural steel design; second, fabrication of structural steel tunitv to learn either or both gas and elect: ling 
ind ornamental iron work; and third, general repair work. Most Will go anywhere any time iideess B 
this work will be done by arc welding, with which process 





. : Welding Engineer. 
they ave already had several vears of successful experience, 


among other things having designed and erected a factory build Wanted—A live wire to take an interest 
ing 60 it. wide by 200 ft. long containing 90 tons of steel. They ing shops and ‘supply depots \ wonder 
expect their business to cover a territory composed of the states the right man Address Box 176, cart A 





Vermont. New Hampshire. and Maine gineer. 











MANGANESE STEEL WELDING WIRE }’ to 5,” dia. 
STOCK SHIPMENTS 
The premier rod for the repair, or building up of worn Manganese Ste« 
e ® Track-work and other castings requiring a hard tough surface. Manufactured 
by the makers of Tisco Manganese Steel; the first in America to produc 
this remarkable metal. 


WM. WHARTON JR. & CO. INC, TAYLOR-WHARTON IRON & STEEL ‘ 
EASTON, PA. HIGH BRIDGE, N. J 









































Uniform 
Quality 
Assured 


ELDERS who use 

Commercial Acety- 
lene soon learn that 
every cylinder contains 
the same pure gas. 


Your torch can tell 
the difference! 


COMMERCIAL i 
ACETYLENE Ny 
AY fm 
Means pure acetylene. i 
COMMERCIAL EN , 
SERVICE 


Means prompt service. 


No matter what your gas 
requirements may be vou 
will be interested in our 
sales plan. Ask our 
nearest office to tell you 
about it. 





Supplied im the following size 


cylinders: 

10x30-In. size - - 125 cu. ft. cap. 
12x86-in. size - - 225 cu. ft. cap. 
12x44-in. size - - 275 cu. ft. cap. 








| Commercial Acetylene Supply 
| Company, Inc. 


General Office: 71 Broadway 
New York City 


BRANCHES: 
600 W. Jackson Blvd. 683 Atlantic Ave. 
Chicago, DL. - Boston, Mags. 
708 Throw Bldg. 417 Market Street 
Atlanta, Ga. ’ ‘ San Francisco, Calif. 
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penetration— 
ductility 


strength—, 


N gas and electric welding 
these three factors are pre- 
eminent. Welding Rods that 

possess them can be classed as 
super-quality. WISSCO Rods— 
which are pre-tested for quality 
and uniformity—are such rods. 


They penetrate deeply due to 
quick melting and free flowing. 
Being free from impurities no 
hard spots or pores result. The 
finished job has the strength of 
the metals welded—often great- 
er. 


Each grade of WISSCO Rods is 
of special composition for a spe- 
cific type of welding. All grades 
are carried in stock to prevent 
delay in deliveries. 


Wickwire Spencer Welding En- 
gineers will prescribe the rod or 
wire that will do your job better. 
They will show you how to prac- 
tice peak economy and insure 
uniformly good results. 


WICKWIRE SPENCER STEEL COMPANY 


41 East 42nd St. 
New York City 


Buffalo Cleveland Chicago Atlanta San Francisco Los Angeles Worcester 





WISSCO “rons” 
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OXY-ACETYLENE 
Welding and Cutting 
Equipment 


Hundreds of thousands of dollars are 
being saved in factories, foundries and 
metal working plants through the use 
of Imperial Welding and Cutting 
Equipment. 

Broken parts— from the smallest to 
the largest—are repaired at a fraction 
of the cost of new parts. Imperfect 
castings are saved from the scrap heap 
Gates and risers are cut from castings 
at lower cost and greater speed than 
by any other method. 

And more and more, Imperial Oxy 
Acetylene Welding and Cutting 
Torches— now durably chromium 
plated— are being used in production 
operations, increasing output and re 
ducing costs. 

Surely there are operations in your plant 
that could te done better, quicker and more 
economically with Imperial Welding or Cutting 
Equipment than by the method you are now 
using. Our engineers are not merely welding 
experts—they know production and mainte 
nanceas well. Letthem tell you frankly whether 
or not you can profitably use Imperial Equip 
ment. A letter to us entails no obligation 


Send for New Complete Catalog 
IMPERIAL BRASS 
MFG. CO. 


522 So. Racine Ave., Chicago 





Marcl 


_.. this rod 
cut costs 






OU can prove Page Welding Wire 
economy for yourself. Samples furnished 
on request. 


PAGE STEEL and WIRE COMPANY 
Bridgeport, Connecticut 
District Offices: 


Chicago New York Pittsburgh 





San Francisco / 


An Associate Company of the American Chain Company, Inc., Bridgeport, Co: 


Canadian Distributor and Manufacturer: Frost Steel and Wire Co., Limited 
Hamilton, Ontario 





= 
PROCESSED 


CO 


SHOP-TEST! 


Welding Wire 
and Electrodes 






FLAME-TESTED 
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The manufacture of Carbide has 














producing a high quality carbide. 


Write for illustrated story 


NATIONAL CARBIDE 


SALES CORPORATION, 342 MADISON AVENUE, NEW YORK 





























HEN you are equipped throughout with K-G Reg- 
ulators and Torches you are equipped with the best 
money can buy. 


They are substantially built and will last and stand up 
under the severest treatment. Carefully made and assem- 
bled and scientifically and correctly designed after our 
vears of experience and experimenting. 


Torches of every size and principle for any use or re- 
quirement. 


K-G WeELpinc e CutTtinc Co., Inc. 


515 West 29th Street New York City 








Tho following K-G dealers are ready to 
take care of your apparatus requirements 
promptly: 
WELDERS SERN ICE co 
id Ave., Pittsburgh, Pa 
WELDERS SUPPLY CO 
MceCulloh St., Baltimore, Md 
H.u KRESS 
1718 Sansom St., Philadelphia, Pa 
HARRY P WINSLOW 
{5 Vinton St., Worcester, Mass 
WISCE ONSIN Moros F as 
tage Grove Ave., Chicago, Ill 
PASSAIC BERGEN gga WORKS 
Ma Clifton, N. J 
SUTTON-GARTEN 0. 
217 W. 10th St., In olis, Ind 
KE. BRASS Al TO SUPPLY co IN 
07 Burnet St ew Brunswick, N. J 
WELDING © SUPPLIES | ‘oO 
Pi thenais St., Montreal, Canada 


CHICAE ( GRINDING & MA‘ HINE co 
117 


Tilden St., Chicago, Il! 
SIGHT FEED GENERATOR CO 
exandria, Ohio 
CHAS. E y= = 
Columbus, 0 
FRANK MILLNER COMP ANY 


Trenton, N. J 
PRAGUE SERVICE & SUPPLY Co 
& Davidson Ave.. Perth Amboy, N. J 
ST¢ RTS ae ig ( MP ANY 
y Meriden. 
WILLIAM Moe AWTHY 
s St.. Syracuse, N. ¥ 


GOFO.E TEMPLI 7 OMP mg 
96 Main St., New Rochelle, N. ¥ 
IOHN W wf ses 
5 Brook St., Tompkinsville, 8. I 
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PORTABLE ARC WELDER 











years of experience and service, designed and 
built for dependable, efficient and economical 
operation. 


MACHINE of the highest quality, backed by 


This portable machine combines the portability of 
the ordinary car and the welding facilities of the 
largest stationary machine. 


The smooth arc is easily controlled and of great 
penetration producing a weld that is strong and 
ductile. 


The ease and efficiency of operation of this machine 
will increase production and reduce costs. 


Detailed information forwarded on request 


SHRADER ELECTRIC CO. 


847 E. 31st St. 








Los Angeles, Calif. 








WHARTON 


Standard for Oxygen, Hydrogen, etc. 
Meet all I. C. C. requirements. 


VERY safeguard for 

physical perfection. 
Strong ductile high man- 
ganese carbon steel that 
avoids heat treatment with 
drastic temperature change. 
Used in a process that per- 
mits more decisive inspec- 
tion. 

As the added protection 
and value cost no extra, 
Wharton Cylinders should 
be your choice. 


A TAYLOR-WHARTON PRODUCT 


William Wharton Jr. & Co., 
Inc. 


Cylinder Sales Office: 
110 E. 42ND ST., NEW YORK 
Pa. 












Welding Rods for Every Purpose 
WILSON WILLIAMS 








‘G 





pt 


ELECTRIC ARC 
WELDING WIRE 


ELECTRIC and GAS 
WELDING WIRE 


Samples of any wire furnished free 


High-Grade 
Low-Priced 








Guaranteed Analysis 
Absolute Uniformity 








Immediate Shipment from Warehouse 








Send for a free copy of WILLIAMS WELDING 


CHART containing valuable information for welders 
WELDING SUPPLIES 
Representing: TORCHWELD EQUIPMENT CO 
WILLIAMS & COMPANY, INC. 


Main Office and Warehouse 
901-937 Pennsylvania Ave., N.S. PITTSBURGH, PA. 
Cleveland—1748-56 E. 22nd St. Cincinnati—2118 Spring Grove Ave. 


























CYLINDERS 


D5 O0T A: ibs match t 
T- WAS -LIT 


THE PRACTICAL 
TORCH 
LIGHTER 





COMBINES 
SAFETY 
ECONOMY 
EFFICIENCY 


SHOOT -A- LITE CORPORATION 


118 East 28th Street, NEW YORK, N. Y. 


Order from your jobber 
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7 Perfect welds can not be secured Y 
with torches that do not mix the for 
gases properly, anymore than max- 
imum power and efficiency can be 
expected of an automobile or aero- 
plane motor with a poorly con- 
structed carburetor. use 


a 
a") 
po 
vom, 
CD 
er) 
— 
ont 
— 
—_ 


New conditions make it necessary 
to check up closely the results ob- 
tained from your welding depart- 
ment. If you want maximum 
results, the gas mixing principles 
of Torchweld should be considered 
for Performance, Economy, Safety 




















and Ease of Operation. ‘‘Built to Stand the Abuse 
When continuous production of of Constant Use 
sound welds is wanted Torchweld . 

A Quality counts. 2 Write for Catalog No. 28. 


TORCHWELD EQUIPMENT COMPANY 
224 N. Carpenter St. CHICAGO 














0% More Welding From Each 
Tank of Gas, with a 


WELDIT GASAVER FACE SHIELDS 


Ideal Face Shields protect the head, chest and neck 
against direct and reflected rays. Easily adjusted and 
removed. Constructed of vulcanized fibre and aluminum, 
assuring durability and lightness. Hinged door allows 
quick inspection of work or interchange of ghisses. 


IDEAL WELDING GLOVE 


The Ideal Glove for Electric and Acetylene Welders is 

made from Sheep Skin, which has been Subjected to 

an Asbestos Treatment and which makes it both heat 
resisting and fireproof. 


IDEAL 
WELDING APRON 


The Ideal Apron for Weld- 
ers is made of leather which 
has been especially treated 
to stand the heat, and at 
the same time be very fiex- 
ible and durable. 


THE IDEAL FACE 















G AS consumption stops 
nstantly when torch 
s placed on hook. Pass- 
torch tip over 

ght gives same 


ment instant- 


Approved by 


National Board of Underwriters "| SHIELD C0 
Licensed Under Basic Patents id . 
468 N. Garfield Ave., 

Welding Torches Cast Iron Rods | COLUMBUS, OHIO 
Cutting Torches Welding Hose 
Regulators Brazing Wire 
Lead Burning Equipment Fluxes & Solders 
Welding Wire Safety Gloves 
Welding Goggles Service 





WELDIT ACETYLENE CO. 


ton Bagley Ave. DETROIT, MICH. 
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Must Your Welds 
Stand Rough Service? 


HEN you can’t afford to slight the 

metal that goes into them. Rough 
service demands tough welds. And 
tough welds demand filler rods and 
electrodes that are made of select ma- 
terials and carefully supervised in 
production. You can put your confi- 
dence into Seneca Brand Welding 
Rods. There is a grade for your par- 
ticular requirements. Let us help you 
select the rod best suited for your job. 


The Seneca Wire & Mfg. Company 


FOSTORIA, OHIO 


Seneca 


Brand 
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The OWEN INDUCTION ARC WELDER ex : 
cels in STABILITY, PENETRATION and ECO N 
NOMICAL OPERATION. Give us the opportun N 
ity to prove to you that the OWEN WELDER is 
even more than we claim for it. Sold on easy terms N 

Address all communications to N 


OWEN ELECTRIC MEG. CoO. 
Fayetteville North Carolina 
EXCLUSIVE MANUFACTURERS 


Distributors Wanted N 
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Look at it any way you like —~ 


= SHAWINIGAN CARBIDE 


i = 


SHAWINIGAN PRODUCTS CORPORATION: NEW YORK: Plants : Shawinigan Falls, Quebec «+ Keokuk, Iowa «+ Anniston, Ala 























simply heating the casting to 400° 


pair. 
ways. 


metals 


Crown All-Metal Filler is the only 
that will make an electric weld on 
absolutely watertight. 
the smallest pin-hole where it is 
water to leak out 


Standard size pound box, $4.50. 


Crown All-Metal Filler is a mineral com- 
position that repairs cracked waterjackets, mo- 
torheads, waterpumps, porous castings, etc., by 


rubbing on the Crown All-Metal Filler, whicn 
will penetrate through to the underside 
rust up and make a guaranteed, permanent re- 
Can be made to flow up, down or side- 
Being gray in color, it blends with cast 
iron and steel, although it can be used on all 


SPECIAL FOR ELECTRIC WELDERS 


It penetrates through 
possible for 
and the filler will rust, 
which is necessary for a permanent repair 

Oldest Exclusive Makers of Aluminum Solders 


WRITE TODAY FOR NEW AND LARGER DISCOUNTS ON ALL CROWN SOLDERS 


Crown Aluminum Solder Co. 


heat and 


and TRADE MARK 





Crown Aluminum Solder (hard) has been tested by the Bures 
Standards, Washington. D. C., and shown to possess tensile streng 
14.500 pounds to the square inch. Not only is Crown the strongest mace 
but the easiest to handle and apply, and the saving of labor maxes 
Crown a necessity to every welder. 

Crown Aluminum Solder (soft) is recommended for sheet aluminut 
particularly on body work and can be applied with ordinary so! . 
iron. After the solder is properly applied it can’t be separated from 
aluminum with aid of chisel and hammer. The soft is also recomm 
for cracks in castings. 

Crown tron Metallic Filler is the incomparable metal for filling ® 
cylinders. The special Crown acid is supplied free 


com pound 
cast iron 


881 E. 134th Street 
New York Cit 
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200-Ampere Size. 
ei 


Welding Range, 
250 to 300 Amperes. 
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HYDROGEN 
. NITROGEN 








Maintenance Cost is Lowest with the 


HANSEN , 48S 


WELDER 


The sturdiest, easiest operating, and lowest main- 
tenance welding machine ever built is the HANSEN. 
It is designed to operate indefinitely, day in and day 
out, on the hardest kind of service. Ball bearings, 











grease lubricated, insure long life, minimum friction 
losses, and freedom from oil trouble. The HANSEN 
has surprising overload capacity. And it is built to 
last. 
NORTHWESTERN MFG. CO. CINE Dobe ar 
Clinton and Madison Sts., Milwaukee, Wis. bh lta oemmlesrk nore iaates. a 
































AMERICAN SOCIETY FOR 
Arc WV elding STEEL TREATING 
HANDBOOK 
Handbook prt 


The result of five years of work in assembling 

comprehensive and concise information on metal- 
BY C. J. HOLSLAG lurgical practice pertaining to the manufacture, 
treatment, and use of metals. The material has 


: : ‘ been prepared from reliable sources and by men 
A simple and practical manual of instruc- of high technical standing. Notes are included on 


tion in arc welding. The beginner is led the welding of stainless steels and of aluminum 

step by step to complete mastery of the alloys. 600 pages, well illustrated with cuts and 
; ; : charts. Price, $7.00. 

process. The supervisor is furnished a 

reliable guide for the training of new 





~ operators. The experienced operator is LECTURES ON STEEL AND 
posted on principles which were over- ITS TREATMENT 
looked in his first teaching. by John F. Keller. 
The six lectures form a very thorough discussion 
250 Pages of the subject of steel treating, beginning with the 
making of steel, and ending with a discussion on 
Well Illustrated the warping, cracking and shrinking of steel. The 


book is easily read by anyone with an average 
knowledge of technical terms, and the choice se- 
° lection of drawings and photographs add greatly 
Price, $2.00 to the completeness of the work. It is a book 
which should be read by all those responsible for 
the working with and the treating of steel, not 


° : only because of its technical information but for 
The Welding Engineer its great number of practical suggestions. Price, 
Book Dept. $3.50. 
608 S. Dearborn St, Chicago, IIL The Welding Engineer 





608 S. Dearborn St. Chicago, Ill. 
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Most 


Com fort- 


able 


POSITIVE PROTECTION 


MODEL “00” is a fully patented helmet and its 
is a_ self-adjusting, 
arrangement which enables the helmet to be worn 
in either its active (down) or inactive (up) position. 
It is impossible for the lock to become worn or 


principal feature 
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A djust- 
able 


Cw 


Balanced 


Our Electric Arc 


sliding lock 


development. 


More Welds at lower cost 
Burke Variable Voltage Welder 


many new and valuable features that make for 
greater efficiency and economy. 

In addition to the single operator welder, we build 
a two-operator machine which is distinctively a Burke 
Either operator can regulate for his 
own requirements without affecting the other oper 





Welding Equipments embody 





loosened. No slipping or sliding over the face while 
the work is being laid out. 


PRICE Complete with ESSENTIALITE Lens 


$7.50 each 


Manufactured by 


CHICAGO EYE SHIELD COMPANY 
2300 Warren Ave., Chicago, IIl. 








ator. The results are self evident—greater produ 
tion, flexibility and lower costs per weld. 


features— Write for it. 


BURKE ELECTRIC COMPANY 


ERIE, PA. 
SERVICE-SALES OFFICES: 
New York Chicago Philadelphia Pittsburgh Cleveland Detroit Bula 
SALES AGENCIES 
AKRON INDIANAPOLIS CINCINNAT 
Berthold Elec. & Eng. Co. W. C. Fletcher Co A.J.Underwoe 


KANSAS CITY: W. T. Osborn 





Bulletin 137 gives complete description and superior 

















































After all—there is no better machine! 


Cleaner welds mean better jobs and Better 
Jobs mean more jobs. 


Biax guarantees its shaft to do your work 
for a year. 


Write today for full infor- 
mation and catalogue E. 


BIAX FLEXIBLE SHAFT COMPANY 
20 EAST 17th STREET NEW YORK, N. Y 
Machinists Tool & Supply Co., Los Angeles, Cal 

































RELEASE 
TRIGGER 


v 







A 


FIBRE 
HANDLE 


2'/o-INCH 
v 
A 


SPRING STEEL 
JAWS 





PATENT 
APPLIED FOR 





WEARING JAW 





THE 


ALMANC 


METALLIC 


ELECTRODE HOLDER 


Most Simple—Most Efficient—Metallic 
Electrode Holder Yet Developed. 
There are no springs to lose tension for the grip is posit 
through both jaws. 
to a minimum, while the operator is at the same time ful 
protected from shocks. It is simple to quickly insert a! 
release the electrodes, which can be used with very sma 
amount of waste. Its construction permits the removal 


replacement of the holder cable with only the aid ae a omer 
All of thes 


driver—it is not necessary to use soldering. 
exclusive features make the Almanc Metallic Electrode Hold¢ 
a wise buy. Distributors Wanted 
ALLAN MANUFACTURING AND WELDING CO. 
726 Washington St., Buffalo, N. Y. 
Welding Equipment 





Careful construction has reduced heating 


Welding Accessorie 
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Ask For Your Copy Of $30 Monthly -30 Days Trial 


~ bri the best 
CATALOGNo. 10 ELECTRIC ARC WELDING 
NOW! 


This 24-page booklet illustrates and 


HIB 


‘‘Constant Arc’’ 


= 3 Electric 

describes the complete line of GIBB oad Welder 
Electric Spot Welders. It contains a 4 beget & you tnd wo ne 
° ° osm an HB Portable Electric 
wealth of information pertaining to . A Arc Welder, you'd find it 
electric welding and will be of great ig 
interest to all manufacturers having i ~TA mich easy rhonthty terms 
e.¢ is , a 1@ savings an - 
metal joining problems. > sie or seco eae oan 


will far more than carry 

the smail monthly pay- 

: ments. Your only invest- 

, ° . . r 2 ment is the small down 
We will send your copy immediately \ i payment 

; j D 28 Note the compact, single 

upon receipt of your request. ap ae eee. ae 

saw an outfit so convenient 


GIBB WELDING MACHINES CO. app ee 


t HB’s exclusive IMPROVEMENTS over all 
Bay City, Michigan 


ders, about its ball bearing construction, patented voltage 
elimination of the separate exciter and ‘‘vanishing arc.”’ 
t have to take our word for a thing. You can 


—_— : r yourself—without obligation—by 30 days’ trial— 
Manufacturers ol r own shop—und r absolute money-back guar- 


ELECTRIC WELDING EQUIPMENT MMe tite. 


la 


Write for Bulletin U 


HOBART BROS. CO. 
Box U-29 Troy, Ohio 


Arc Welders Welding Presses Seam Welders 
Spot Welders Butt Welders Automatic Welders 
ss i eeenete 
BRANCH OFFICES , 
New York—Philadelphia—Cleveland—Detroit—¢ hicago— ee \" r 
st. Louis—Los Angeles—St. Paul—Cincinnati—Toronto— 


Montreal, 

















Save These For 
Oya e-Wurtatits 





~+ Cant Do ~ 


wg 
= 























a Bd se 
Office boys make copies—but it takes > - 
brains to originate | cB 
not required to buy HASKINS Flex e Shaft 
nt if y purpose lo not demand it t idl . ’ 
J LED (master Weider) 
SAYS: 
FRE-FLO Rods are the real thing! 
They’re made out of pure pig iron 
—always uniform. That’s why they 
make perfect welds every time. 
The FRE-FLO Folks are so sure of 
this that every rod is guaranteed. 
Ask for a 
free sample of 
| FRE-FLO to 
|, try in your shop. 
FRE-FLO Rods are sold only through 
distributors A few desirable terri- 
tories are still open. Correspon- 
dence from distributors is invited. 
ns Equ pa oa cam y« ty canal Pedestal mounted Dept. “B” 
ocak. ‘ The Atlas Foundry Company 
R. G. HASKINS CO. 7 W. 69th & W. & L. E. Ry. Cleveland O 
1639 West Fulton St. a aes Chicago, Ill. 
—— oe Branch offices in principal cities 
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a RENEWAL TIP 
. “6h, ° 
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This ‘‘Constant Pressure’? Regulator 
Reduces Your Operating Costs 














Special features which have caused the Milburn Regu- ” 
Gass lator to be standardized by leading users of cutting 
| \ . : » ° x 
and welding equipment the world over: 
. d i} 'y . 1. Solid bronze forging—bridge-like construction. Can- pn 
g not crush in. 2. Permanent non-stripping threa: 3 g f= 
STW IMPROVED MODEL Parts telescopic, giving perfectly aligned seat , Seat Kye y 
| = — the most easily accessible of any regulator made. Seats > 47 } 
METALLIC SPARK WITH instead of AGAINST the pressure. 5 Dia- A 
’ Py 7 ‘ phragm movement, limited by patented abutme 4 
SAF ETY GAS LITER pot be strained or inverted. 6. Fewer parts than other reg. wn and all ; 
“‘get-at-able.”” 7. Will not stick or freeze. 8. Many regulators fail to 
Features desired volume and pressure as the high initial pressure diminishes. 1 
: f . . : 7 ficiency and economy. The Milburn Regulator oy 
1. Can not jump off file 4. Heavier construction. cutting and welding ¢ —~ 
2. Standard replaceable screw 5. Reduced to 25 cents each poy Tp Lk acraae initial pressure, the Milburn will keep up 
tips good for 2000 lights. Extra renewals 10 cents Write for details of complete line and attractive price 
3. Round revolving file. each. Ask for Bulletin 35-10 
- 
MICHIGAN MATCHLESS UTILITIES CO. The Alexander Milburn Co. 
18 B, Columns S. Detrelt, Michigan 1416-1428 W. Baltimore St. Baltimore, Md 
Big discount proposition to live jobbers Established 1907 


























Sosa “ANTI-BORAX” | || ArtenTION, OPERATORS! 


%, “ux  Oxy-Acetylene Fluxes 


A valuable rating service is 
Ys are made for every metal and : h 
SRE have EXCEPTIONAL mecit. available to welders who can 


qualify and give references. 


BRA/-CAST THE BETTER YOUR RATING, 
FLUX THE BETTER YOUR JOB. 


For bronze welding of Cast Iron. For particulars address 

) 
We also make the popular “E-Z” Welding 
Compound for forge welding. 




















Samples of any upon request. National Welding Engineers 
Anti-Borax Compound Co., Ft. Wayne, Ind. P. O. Box 552 Terre Haute, Ind. 
FLEXIBLE SHAFT GRINDERS 
















TYPE M 6- % H. P. 







We build many Types and 


























: For Good and 
Si fi .P. 
= sendlnsar in ~ty — ——” 
ra 
Send For Our er 
Booklet B + al = 
Manufactured By and Preheater 


N. A. STRAND & CO. 





CHICAGO MADE MIGHT — PRICED RIGHT 
Factory and Office ST. PAUL WELDING e MFG. CO. 
5001 = 5009 No. Lincoln St. 170 W. THIRD ST., ST. PAUL, MINN,, U.S. A. 4 














There’s No Waste Motion Here 


OU can undoubtedly reach a large number of good firms through an advertising 
campaign, which is concentrated in papers reaching selected industries, and reach 
along with them thousands of readers who are not and never will be concerned with weld- 
ing—that’s waste. You pay a needlessly high price for the interest that’s there, and you 
make a decidedly less effective impression on that interest than if you used a less expen- 
sive campaign in The Welding Engineer, which reaches the concentrated interest of the 


country. In these pages you talk to the right man, in the right plant, at the right time. 
That’s efficiency. 


The Welding Engineer 6085. Dearborn St., Chicago 


TT With TULL 





La ALLL LLL LLL Lo 





SUPUULUTEUUEUUDEUPELUEEEUEEUEEEEE LEED EEE LEE EEE ELLE 














PROTECTION PLUS 


-—)) 












Light in Weight. 
Strong and Durable. 
Not Affected by 
Heat or Moisture. 


{ VEW Goggle Design by Willson 


Curve for curve, line for line, this new Willson goggle matches the anatomy wf 
man’s face. Just as nature molds into the left and right eye areas, their own 
individual shape ....... so has Willson duplicated nature’s pattern in the 
L-60. The physic ‘al discomfort caused by goggles with interchangeable e ups 
(which only fit approximate ly) need be tolerate ‘d no longer. And L-60 
embodies other distinctive Willson features which are highly e eseential, such as 
Indirect Ventilation .... Willson-Weld glass .... new strap bridge, and last but 
not least, unusual simplicity of parts replacement. 


The L-60 combines that absolute eye-protection employers wish to give their 
welders, with the comfort which every workman feels he is entitled to 


PRICI £30 00 pe r dozen. F. O. BR. 


WILLSON PRODUCTS, INC... Reading. Pa. 


ow) 


Formerly Willson Goggles, Inc. 

















This is the type of ma- 
chine that made these 
welds, the Model B-300 
INDUSTRIAL 
ALTERNARC 


ESTS made on three Carnegie 

20” I 65.4-lb. beams by the test- 
ing laboratories of Columbia Univer- 
sity, New York City, definitely 
proved the merits of the A/ternarc 
for structural welding. The graph 
shown above tells the story. The 
spliced beams were far superior to 
the plain beam. 


This machine is especially 
designed for job shop and 
maintenance welding—the 
COMMERCIAL 
ALTERNARC 


Beam No. 1 was continuous. Beam 
No. 2 consisted of two 6-foot lengths 
arc welded across the joint on both 
sides of the beam, and a splice plate 
welded to the lower flange: On Beam 
No. 3, an additional splice plate was 
welded to one side of the web. In 
testing, the flanges buckled, but all 
welds held. 


Flexible—Durable—Portable—Electrically Efficient—Low Cost—Low Maintenance 
—all distinct advantages for structural welding. 


ELECTRIC ARC CUTTING & WELDING COMPANY 
152-156 Jelliff Ave. Newark, N. J. 











